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Relation Between EEG Pattern And Ease 
Of Eliciting Electrodermal Responses 


Kirti K. Charan 


Robert Goldstein 


The use of conditioned electrodermal 
responses (EDR) to sound is gaining 
acceptance as a clinical tool for the 
measurement of auditory sensitivity. 
Nevertheless, there are references in 
the literature to the difficulty of 
eliciting electrodermal responses in 
some patients (/, 2, 14, 20). In the 
authors’ experience (/0), it was more 
difficult to condition EDR in children 
whose auditory disorder may have 
reflected some defect of the central 
nervous system than to condition 
EDR in children whose hearing 
loss probably resulted from a defect 
of the cochlea or auditory nerve. 
Also, frequent difficulty Was en- 


Kirti K. Charan (M.A., Washington Uni- 
versity, 1956) is a graduate student in 
Audiology at Central Institute for the Deaf 
and Washington University; Robert Gold- 
stein (Ph.D., Washington University, 1952) 
is Research Associate, Central Institute for 
the Deaf, and Assistant Professor of Audi- 
ology, Washington University. This paper 
is based on Mr. Charan’s Master’s thesis 
and is adapted from a paper presented at 
the 1956 Convention of the American Speech 
and Hearing Association in Chicago. This 
study was supported by a grant (B-240) to 
Central Institute for the Deaf from the 
National Institute of Neurological Diseases 
and Blindness of the National Institutes of 
Health. 


Volume 22, No. 5 


——65 |—— 


countered in conditioning electro- 
dermal responses in adults suspected 
of having a non-organic hearing loss 
(9). Difficulty of conditioning or de- 
pressed electrodermal responsiveness 
in general could not, however, be 
attributed simply to some physiologi- 
cal or psychological dysfunction. Ob- 
servations on 32 normal children (11) 
revealed that nearly half of them were 
difficult to condition with the tech- 
niques used, and similar results were 
obtained in exploratory work with 
some normal adults. These observa- 
tions on persons with normal hearing 
suggested that the extent of electro- 
dermal responsiveness is related as 
much to some basic psy cho- -phy sio- 
logical trait which is characteristic of 
the individual as it is related to a 
specific pathological involvement or 
to the techniques used in any particu- 
lar test. 

The work of Lindsley (12, 13), 
Darrow (6), and Mundy-Castle (18), 
among others, suggests that there 
might be a relation between the ease 
of ‘eliciting any autonomic response, 
such as the EDR, and the pattern of 
the electrical activity of the brain as 
depicted in the electroencephalogram 


(EEG). Their work indicates that, in 
general, those persons whose EEG 
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contains primarily low-voltage, fast 
activity, show more autonomic reac- 
tion to sensory stimuli than those 
persons whose EEG contains a domi- 
nant alpha rhythm (relatively high- 
voltage waves with a frequency of 
9-11 per second). 

The purpose of the present investi- 
gation was to compare the EEG pat- 
tern with the ease of eliciting electro- 
dermal responses to sound in adults 
having normal hearing. The study was 
designed to determine whether what 
has been reported for autonomic re- 
sponsiv eness to sensory stimuli in gen- 
eral is also true for electrodermal re- 
sponsiveness to sound in particular. 
Although the procedures involved 
conditioning of electrodermal re- 
sponses, conditioning as such was not 
the subject under study. Conditioning 
was used mainly to insure that there 
would be sufficient responses to ob- 
serve, and to simulate clinical situa- 
tions during which many of the audi- 
tory stimuli are followed by electric 
shock. 
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Subjects 


Sixteen men and 12 women between 
the ages of 17 and 41 served as sub- 
jects. All subjects, except one, had 
normal hearing. None of them had 
any known pathological condition of 
the nervous system or any serious 
They knew 
that conditioning of responses to tones 
would be attempted, but they were 


not aware of the exact procedures of 
the test. 


emotional disturbance. 


The subjects sat in a reclining chair 
in a semi-darkened room while the 
experimenter operated the stimulating 
and the recording apparatus in an- 
other room. Pure tones and electric 
shocks were used as the conditioned 
and unconditioned stimuli, respec- 
tively. Simultaneous recording of the 
electroencephalogram (EEG) and the 
electrodermogram (EDG) was done 
on an electroencephalograph. 
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Ficure 1. Block diagram of the stimulating and recording apparatus. 
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Figure 2. Sample electroencephalogram (EEG) and electrodermogram (EDG) with 


signal artifacts. 


Procedure 


Apparatus. The apparatus’ described 
by Goldstein, Ludwig and Naunton 
(10) was used, except for minor 
changes in a switching panel. A block 
diagram of the apparatus is shown in 
Figure 1. 

Conditioned Stimulus. The auditory 
signal was a 1000 cps tone, 20 db 
above the subject’s threshold. Tones 
were presented to the right ear 
through an earphone. The left ear 
was covered by an inactive earphone. 
The onset and the end of the tones 
were recorded automatically on the 
recording paper (see Figure 2). 

Unconditioned Stimulus. The shock 
electrodes and the apparatus which 
supplied the faradic current have been 
described in a previous study (J0). 
The onset of the shock came 4.5 
seconds after the onset of the tone. 


*The basic apparatus for this study was a 
gift of the Children’s Research Foundation 
of St. Louis. 


The tone and shock continued con- 
currently until the tone was switched 
off about 0.5 second later. The dura- 
tion of the shock was indicated by an 
artifact in the record (see Figure 2). 
The tone and the shock stopped 
simultaneously. The shock was de- 
livered to the calf of the left leg. 


Recording the EEG. A Grass four- 
channel electroencephalograph was 
used as the recording instrument. In 
most cases electrodes were fixed to 
the scalp with fine-gauge needles 
which served as terminals. In a few 
cases, electrodes terminating in silver 
discs were applied to the scalp with 
bentonite paste and held in place with 
adhesive tape. 

Recording the EDG. The electro- 
dermogram (EDG) was recorded on 
the fourth channel of the EEG ma- 
chine. The recording electrodes were 
small zinc plates, coated with a kaolin 
paste made with zinc sulphate; these 
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were taped to the tips of the second 
and third fingers of the left hand. The 
method used for recording the re- 
sistance and changes in the resistance 
of the skin with an EEG machine has 
been described by Mays (15), and by 
Goldstein, Ludwig and Naunton (J0). 


Preparation for the Test. The sub- 
ject was seated in a reclining chair, 
and the shock and skin-resistance elec- 
trodes and the earphones were placed 
on him. The threshold for 1000 cps 
in the right ear was measured by con- 
ventional audiometry. The level of 
tolerance for shock (the level beyond 
which the subject felt that the shock 
would be unbearably painful) was also 
determined. Because reaction to shock 
is not the same for all individuals, 
shocks of equal voltage, current, or 
power were not applied to all subjects. 
Instead, an attempt was made to 
equate the effectiveness of the shock 
for each subject by establishing a level 
of tolerance for him. 

The earphones were removed and 
eight EEG electrodes were placed on 
the scalp on the frontal, parietal, oc- 
cipital and temporal regions of the 
right and left side, as described by 
Gibbs and Gibbs (8). Electrodes were 
also placed on both ears to provide the 
ground and the reference electrodes 
for monopolar recordings. The subject 
was instructed to relax and to keep 
his eyes closed. He was told that no 
shock would be given to him without 
prior warning. These instructions 
were necessary because any appre- 
hensiveness on the part of the subject 
would have influenced his EEG (22, 
13). 

Monopolar and bipolar recordings 
of the EEG were taken from all elec- 
trode positions for about ten minutes. 


All four channels of the machine were 
used to record the EEG during this 
time. This procedure was repeated 
when the actual test was completed. 
The earphones were replaced and the 
subject was told that he would hear 
tones or feel shocks (or both). He 
was instructed to relax and to refrain 
from speaking or making any com- 
ment unless it was absolutely neces- 
sary. 

The Test. A total of sixteen trials, 
six conditioning trials and ten extinc- 
tion trials, were given. The time inter- 
val between successive trials was ran- 
domly selected from 30, 45, 60 and 90 
seconds to avoid conditioning to a 
fixed time interval. The conditioning 
trials were not preceded by any 
adaptation trials; consequently, many 
of the electrodermal responses during 
the conditioning trials could have 
been unconditioned responses. No at- 
tempt was made to separate what 
might have been unadapted uncondi- 
tioned responses from conditioned re- 
sponses to tone. 

The shocks were given at the fol- 
lowing levels: 

Ist trial—80% of the dial setting 
for the subject’s tolerance level. 
2nd trial—90% of the tolerance 
level. 
3rd to 6th trial—at tolerance level. 
The first conditioning shock was not 
presented at the tolerance level. 

Seward and Seward (1/9) have re- 
ported that repeated stimulation by 
shocks results in an adaptation to the 
feeling of the intensity of the shocks. 
Because the tolerance level was meas- 
ured by an ascending method, some 
adaptation had already taken place 
when the judgment of the tolerance 
level was made. In preliminary studies 
it was found that most or all of this 
adaptive effect was lost during the 20 
minutes which elapsed between the 
measurement of the tolerance level 
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Figure 3. Sample high-alpha and low-alpha electroencephalograms. 


and the beginning of the actual test. 
After such an interval, the presenta- 
tion of the shock at the tolerance level 
was too painful for the subject. 
Treatment of the Data. The EEG 
of each subject was placed in a high- 
alpha group or a low-alpha group. In 
only a few cases was it at all difficult 


to decide in which group a record 
should be placed. The high-alpha 
group included EEG patterns show- 
ing: high voltage (maximum ampli- 
tude greater than 50 » V) 9-11 per 
second waves (alpha) present more 
than 50% of the time (see Figure 3). 
The low-alpha group included all 








656 


other EEG patterns. Low-voltage, fast 
activity, or mixed frequencies at low 
voltage dominate these records (see 
Figure 3). 

There were ten men and seven 
women in the high-alpha group and 
six men and five women in the low- 
alpha group. 

Changes in the resistance of the skin 
following the presentation of the 16 
tones were analyzed, in order of im- 
portance, for: (1) latency of the 
change (a significant change usually 
began 2.0 to 2.5 seconds after the 
onset of the tone); (2) time course 
of the change (a response to the tone 
generally reached its maximum at a 
faster rate than the usual fluctuations 
in the baseline); (3) amplitude of 
the change (the change in resistance 
usually exceeded the amplitudes of 
the random fluctuations in resistance). 
If changes in resistance occurred with 
consistent latency, they were con- 
sidered responses, even when they 
did not differ appreciably in time- 
course, or in amplitude from the ran- 
dom fluctuations in the baseline. 

Judgments of electroencephalic re- 
sponses (EER) depended only upon 
whether the EEG in the five-second 
interval during which the tone was 
presented differed clearly from the 
preceding pattern. Any striking 
change in the EEG was considered in 
making the judgment of responses. 
The usual changes, which have also 
been reported in other studies (4, 5, 
13), were: (1) suppression of the 
9-11 per second activity (alpha block- 
ing); (2) increase in the fast activity; 
(3) a big, slow wave corresponding 
in length to a 3-5 per second rhythm 
(K-wave); (4) increase in the 9-11 
per second activity. Besides these 
changes, there sometimes occurred 
very slow waves in the records (see 
Figure 2). These were not considered 
electroencephalic responses because 
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they regularly coincided with the 
electrodermal responses in latency; 
as such, they were regarded as arti- 
facts associated with electrical changes 
in the scalp due to autonomic activity 
(12). Motokawa (16, 17), however, 
regarded these baseline deflections as 
EEG responses. 


Results 


Statistical Analysis. Because the 
findings indicate a clear difference be- 
tween men and women in the rela- 
tionship between the EEG pattern 
and electrodermal responsiveness, the 
data are not pooled for the entire 
group; instead, the findings for men 
and women are reported separately. 

Among the male subjects, the mean 
number of electrodermal responses in 
the low-alpha group was significantly 
greater than that in the high-alpha 
group at the 5 percent level of confi- 
dence (t = 2.65 with 14 df). 

Among the female subjects, the 
mean number of electrodermal re- 
sponses in the low-alpha group was 
not significantly different from that in 
the high-alpha group (t < 1 with 10 
df) 

There were no significant differ- 
ences between the mean number of 
electroencephalic responses in the 
high-alpha and in the low-alpha 
groups among either the men (t < | 
with 14 df) or the women (t < 1 
with 10 df). 

Graphic Representation. Figure 4 is 
a graphic representation of the elec- 
trodermal responses as a function of 
trials. The curve showing the percent 
of the group responding rises at first 
during the period of conditioning for 
the male low-alpha group and then 
falls off during the period of extinc- 
tion. In the male high-alpha group, by 
contrast, the curve shows adaptation 
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Ficure 4. Electrodermal responsiveness, according to sex and EEG pattern. 
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from the start; that is, it is highest at frequently than the male high-alpha 
the beginning and then gradually falls group, the reverse was true for the 
off. These two curves indicate that females. There was no significant dif- 
conditioning was taking place in the ference, however, in the average re- 
low-alpha group and probably not in sponsiveness of the two groups of 
the high-alpha group. It is conceivable females. 
that some conditioning was taking The EER resisted adaptation or ex- 
place in the high-alpha group and that tinction more than the EDR (see 
adaptation would have occurred more Figure 5). If a change is accepted in 
quickly without the first six shocks. either the EDR or EER as a response 
Both high-alpha and low-alpha fe- to any of the 16 tones, a higher per- 
male subjects initially responded less cent of the total group responding to 
frequently than the males. Both each tone is found than if each kind of 
groups of female subjects seemed response is considered separately. 
to condition appreciably, and both It is concluded, therefore, that simul- 
extinguished rapidly. Whereas the taneous observation of the EDG and 
male low-alpha group responded more EEG may be desirable clinically (21). 
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Ficure 5. Percentage of total group giving electrodermal responses (EDR), electroence- 
phalic responses (EER), or either or both. 
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Discussion 


We have found that there are 
adults as well as children (/1) with 
normal hearing and behavior from 
whom it is difficult to elicit condi- 
tioned electrodermal responses to 
sound. In a study of normal children, 
a child was considered to be difficult 
to condition if he responded electro- 
dermally to no more than % of the 
audible tones. Nearly half of the chil- 
dren were in this category. Although 
the procedures in the present study 
with adults differ greatly from the 
procedures used with the children, 
half of the adults were difficult to 
condition by the same criterion (re- 
sponding to no more than % of the 
audible tones). On the basis of these 
observations and from clinical ex- 
perience, we see no-reason to doubt 
that the range of electrodermal re- 
sponsiveness found in the experi- 
mental group is typical of the range 
in the total population of adults. 

Davis and Davis (7) reported that 
56% of their normal group of 50 
adults had alpha rhythm present more 
than 50% of the time. This percentage 
was later approximated in another 110 
normal adults. In the present study, 
59.2% of the subjects are in the same 
high-alpha group, and, considering 
the small sample, the distribution on 
the basis of alpha rhythm seems quite 
normal. 


If only the men are considered, 
the subjects in the low-alpha group 
show significantly more electrodermal 
responsiv eness than is shown by the 
subjects in the high-alpha group. The 
difference between groups is most 
evident in trials three through ten (see 
Figure 4). It is not known that the 
relation between the pattern of the 
EEG and conditioned electrodermal 
responses is true for unconditioned 
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responses as well. A report by Berry 
and Martin (3), however, does con- 
tain evidence for a high correlation 
between a subject’s electrodermal re- 
sponsiveness before and during condi- 
tioning, and before conditioning and 
during extinction. 

Among the women, the low-alpha 
group was less responsive than the 
high-alpha group, but the difference 
in responsiveness is not significant. 
The group of women is too small to 
permit speculation about either the 
relation of EEG pattern to electro- 
dermal responsiveness or about the 
differences in results between men 
and women. Nevertheless, Berry and 
Martin (3) do report a difference be- 
tween the conditionability of men and 
women as functions of both instruc- 
tions and apprehensiveness. 


Conclusions 


It may be concluded from this 
study that: (1) there are normal 
adults in whom it is difficult to elicit 
conditioned electrodermal responses 
to sound; and (2) the presence of a 
strong alpha pattern in a male may be 
inversely related to the ease of elicit- 
ing conditioned electrodermal _re- 
sponses; this relation does not hold 
true for females. The findings apply 
to normal adults; they may or may 
not apply to children. 


Summary 


The purpose of this investigation 
was to explore the relationship be- 
tween the EEG pattern and the ease 
of eliciting electrodermal responses 
from adults with normal hearing. Six- 
teen tones of 1000 cps were presented 
at 20 db above each subject’s thresh- 
old. The first six tones were followed 
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by electric shocks at the subject's 
tolerance level (conditioning trials). 
The last 10 tones were not reinforced 
(extinction trials). Simultaneous re- 
cordings of the subject’s electroen- 
cephalogram (EEG) and electroder- 
mogram (EDG) were made on an 
electroencephalograph. The subjects 
were divided into two groups on the 
basis of their EEG patterns. Ten 
males and seven females were in the 
high-alpha group (high-voltage, 9-11 
per second activity present more than 
50% of the time), and six males and 
five females were in the low-alpha 
group (primarily low-voltage, fast 
activity ). Among the males, the low- 


alpha group g gave significantly more 
responses on the average than the 


high-alpha group. There was an oppo- 
site, but not significant, trend for the 
females. 
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What Is Zero Hearing Loss? 


Hallowell Davis 


J. Richardson Usher 


The present American Standard for 
normal hearing for audiometric pur- 
poses is set forth in the American 
Standard for Audiometers for General 
Diagnostic Purposes.’ This standard 
has also been accepted earlier by the 
Committee on Audiometers and Hear- 
ing Aids of the American Medical 
Association. The adequacy and ac- 
curacy of this standard has been ques- 
tioned repeatedly, however, particu- 
larly since the publication of recent 
British data (5, 77) that diverge sig- 


‘Standards of the American Standards 
Association, Audiometers for General Diag- 
nostic Purposes, Standard Z24.5-1951, New 
York, American Standards 
1951. 


Association, 


Hallowell Davis (M.D., Harvard, 1922) is 
the Executive Secretary of the Armed 
Forces-National Research Council Com- 
mittee on Hearing and Bio-Acoustics and 
Director of Research at the Central In- 
stitute for the Deaf, St. Louis, Missouri. J. 
Richardson Usher (Ph.D., Cornell, 1951) is 
a Technical Writer at the Central Institute 
for the Deaf and Secretary for the Working 
Groups in the Secretariat of the Armed 
Forces—National Research Council Com- 
mittee on Hearing and Bio-Acoustics. This 
report was prepared under Contract Nonr 
1151 (Project NR 140-069) between the 
Central Institute for the Deaf and the 
Office of Naval Research (Project NR 140- 
069, Technical Report No. 13). Reproduc- 
tion in whole or in part is permitted for any 
purpose of the United States Government. | 
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nificantly from the American Stand- 
ard. ; 

The entire problem of audiometric 
reference zero was reviewed at the 
1955 CHABA Annual Meeting. The 
present article is based on the papers 
and discussions of that meeting, but, 
in addition to considerable condensa- 
tion and some rephrasing, the present 
authors have added new material at 
several points. 

Although the symposium was or- 
ganized by a CHABA Working 
Group and was part of the program 
of the Annual Meeting of the Com- 
mittee on Hearing and Bio-Acoustics, 
the opinions expressed are not neces- 
sarily those of CHABA nor of the 
CHABA Council. The Council hopes, 
however, that the publication of this 
article will facilitate the understand- 
ing, discussion and ultimate solution 
of the theoretical and practical prob- 
lems of a possible new American 
Standard for Zero Hearing Loss. 

CHABA is the Armed Forces- 
National Council Committee on Hear- 
ing and Bio-Acoustics. It is composed 
of civilian and military scientists who 
answer questions about hearing and 
bio-acoustics for the Armed Forces. 
The continuing services of the Secre- 
tariat are provided by the Central 
Institute for the Deaf under a contract 
with the Office of Naval Research. 
The contract is supported equally by 
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the Army, the Navy and the Air 
Force. While most of its work is 
accomplished by small committees 
called Working Groups, it holds an 
annual meeting of the full member- 
ship to discuss problems of general 
interest. The 1955 Annual Meeting of 
CHABA was a two-day sy mposium 
on the broad topic of the testing of 
hearing in the Armed Services. Copies 
of the complete report of the Meeting 
may be obtained from the Office of 
Technical Services, Technical Infor- 
mation Branch, Department of Com- 
merce, Washington, D. C. Those who 
qualify for the service may write the 
Armed Services Technical Informa- 
tion Agency, Document Center, Knott 
Building, Dayton, Ohio. 


The Problem of a Reference Level 
for Zero Hearing Loss’ 


For the acoustic physicist, sound 
pressure level is a basic concept. For 
the psychologist, equal-loudness con- 
tour (including the threshold of hear- 
ing contour) is a corresponding basic 
concept. In medicine, both civilian 
and military, the corresponding basic 
concept is hearing loss. 

These concepts are not independ- 
ent, for each involves those from 
the more basic disciplines. Hearing 
loss is the most complex, because it 
involves a deviation of threshold from 
a ‘normal’ zero or reference pressure, 
measured in decibels. 

The difficulties concerning the 
measurement and specification of 
hearing loss do not lie so much in the 
determination of sound pressure levels 


*This section is based on the original pre- 
sentation by Edwin B. Newman (Ph.D. 
Harvard, 1934), Chairman of the Psychol- 
ogy Laboratories at Harvard University and 
a past member of the CHABA Council. 


as they do in deciding what is the 
‘normal’ threshold of hearing. It is in 
terms of this ‘normal’ threshold (or 
‘zero hearing loss’) that audiometers 
must be calibrated, that physical 
standards must be written governing 
acceptance of personnel into the mili- 
tary services and that laws requiring 
compensation for injury to hearing by 
noise must be promulgated. It is for 
these practical reasons that the prob- 
lem of zero hearing loss is of interest 


to CHABA. 


Before the days of electric audiom- 
eters, the problem of defining normal 
hearing was simple. The otologist 
used a tuning fork as his sound source 
and his own ear as the reference 
standard. What he could hear, he be- 
lieved his patient should also hear. 
The first electric audiometers were 
tried on small groups of individuals 
selected more or less at random from 
among the manufacturer’s personnel. 
The average of their thresholds was 
accepted as ‘normal’ and became the 
zero of the hearing loss scale. Actu- 
ally, the zero level of the Western 
Electric 2A Audiometer (established 
some 30 years ago) lies between the 
present American Standard and the 
new British Standard. As more com- 
panies began to manufacture audiom- 
eters, a national standard was re- 
quired so that doctors could compare 
hearing losses measured on_ instru- 
ments of different manufacture. A 
national standard was evolved, but 
only with considerable difficulty be- 
cause it was not clear just w hat was 
meant by the term ‘normal hearing.’ 
Now that the question of an inter- 
national standard has become a real 
and urgent question, the term is still 
as obscure and ambiguous as it was 
twenty years ago. . 


Some people think the American 
Standard is ‘right,’ and some think it 
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is ‘wrong.’ In a broad way, the Ameri- 
can Standard has at least the tacit ap- 
proval of the American medical pro- 
fession, but not of the professions in 
England or western Europe. It is, 
however, criticized by American psy- 
chologists and acousticians. But where 
is the ‘difficulty? ? Is it a failure to agree 
on objectives? Is it a failure to agree 
on what is a normal person and how 
a group of such persons can be se- 
lected from the population? Is it a 
failure to agree on how the auditory 
signals are to be presented and what 
criterion of response or ‘certainty of 
hearing’ should be used? Is the alleged 
inaccuracy of the present American 
Standard due to poor acoustic condi- 
tions under which the basic measure- 
ments were made? Are the discrepan- 
cies that trouble us today due to 
faulty technique or logic in transfer- 
ring the original standards to ‘coupler 
pressures’ and to earphones of a differ- 
ent design from that originally used? 
All of these questions, and many 
more, have been asked with increas- 
ing insistence over the last ten years. 

Even without the additional con- 
fusion introduced by the adoption of 
a British Standard that differs from 
the American Standard, there has been 
a contradiction in American Stand- 
ards. In America, the normal thresh- 
old of hearing is one thing for the 
otologist and another for the psychol- 
ogist and the engineer. The otologist 
accepts the values for ‘normal hear- 
ing’ (his ‘zero hearing loss’) given in 
the American Standard for Audiom- 
eters for General Diagnostic Purposes. 
These are based on the United States 
Public Health Service survey (3), 
which employed the techniques of 
‘clinical audiometry.’ But the acous- 
tical engineer and the psychologist 
turn to the American Standards As- 
sociation equal loudness contours. 


Here the zero loudness contour is 
based on Sivian and White’s so-called 
‘laboratory threshold.’ At some fre- 
quencies, “ the differences between 
these two ‘normal thresholds’ are as 
much as 20 db. The new British Stand- 
ard actually agrees very closely with 
the ASA zero loudness contour. 


Preview of the CHABA 
Presentations 


This advance review attempts to 
indicate the orientation, the objective, 
the limitations imposed and the con- 
tribution made by each author toward 
answering one or more of the ques- 
tions concerning the definition and 
establishment of a reference zero for 
audiometry. 

In 1935-36, Dr. Beasley was in 
charge of the audiometric part of the 
United States Public Health Service 
Survey, and the present American 
Standard is based upon the resulting 
data. His account of the metheds of 
selecting subjects, the precautions of 
measurement and the acoustic envi- 
ronment should allay many doubts 
that have been raised recently con- 
cerning these points. His present state- 
ments are important because the 
USPHS report series in which the 
original account appeared (3) is not 
easily available. 

In regard to selection of subjects, 
he characterized his sample as a ‘strati- 
fied sample of the general population.’ 
It was not a random sample, but it can 
be taken as representative of the urban 
United States of 1930. From the larger 
National Health Survey a sample of 
about 5,000 persons, distributed as to 
age and sex, who had reported ‘no 
hearing impairment’ was given audio- 
metric tests. The subjects had re- 
ceived no previous tests of this type. 
The data have now been analyzed by 

















DAVIS AND USHER: ZERO HEARING LOSS 


age groups and criticism of neglect of 
the age factor is no longer justified. 


Dr. Beasley’s assurances as to cali- 
bration of the audiometers and the 
servicing of the audiometers in the 
field seem, to the present reviewer, to 
be fully satisfactory. The noise condi- 
tions in the audiometer booths can 
hardly be considered as a major source 
of error, even though octave-band 
analyzers were not then available. 
‘Noise audiograms, as Dr. Beasley 
calls them, were made periodically on 
control subjects as assurance against 
error from masking. 

The subjects were questioned on 
many items and the data were ana- 
lyzed by statistical methods that 
would seem to protect against error 
from skewness of the distribution. 
Fundamentally, the value for normal 
hearing was determined by the modal, 
not the mean, value for the group. 
This value was read after the elimina- 
tion of those who admitted to a recog- 
nized ‘impairment of hearing,’ as well 
as those whose audiograms ‘deviated 
by more than 20 db at any frequency 
from the av erage for the entire group 
after skewness had been eliminated.’ 
This seems to be in accord with the 
principles that Air Vice Marshal 
Dickson states have recently been 
adopted by the Acoustics Committee 


of the International Standards Or- 
ganization. 
Dr. Beasley also mentioned the 


steps by which the data obtained were 
expressed as a physical reference 
standard at the National Bureau of 
Standards in terms of coupler 
sponse. 


re- 
This procedure is somewhat 
involved, but was explained in some 
detail by Dr. Cook and subjected to 
critical review by Dr. Harris. 

Air Vice Marshal Dickson reviewed 
the British studies that led to the 
adoption of a British reference stand- 
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ard for audiometers. The objective 
was to find a reference zero ‘which 
expresses the state of hearing of per- 
sons free from any kind of hearing 
impairment.’ The age group selected 
was from 18 to 25 years, although 
Air Vice Marshal Dickson said that in 
fact it would make little difference if 
the age group were extended to 30 
years. Of course, one outstanding 
feature of the results is their diver- 
gence from the American Standard. 
At first glance, it would seem that 
British normel hearing is about 10 db 
more sensitive at all frequencies than 
American hearing. This explanation 
seems highly implausible, but has not 
yet been refuted by any direct test 
using the same methods and equip- 
ment. Neither has a single group of 
subjects been tested both in England 
and the United States by equipment 
calibrated according to the respective 
national standards. So far, we are still 
faced with the dilemma outlined by 
Dr. Newman. 

Air Vice Marshal Dickson referred, 
however, to experiments in progress 
at the Walter Reed Army Hospital in 
which the U. S. National Bureau of 
Standards is collaborating and to 
British experiments in which cross- 
comparison of equipment is included. 
He stated that the Acoustics Commit- 
tee of the International Standards Or- 
ganization has agreed to await the 
results of these experiments before 
attempting to specify values for a 
possible International Standard. Actu- 
ally, these results are not available 
at the time of writing (May, 1957). 

In the general CHABA discussion 
on this topic, the important point was 
suggested that the British- American 
discrepancy may hinge on differences 
in the handling of the subjects. In the 
British studies a greater degree of re- 
laxation and assurance may have been 
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achieved than in Dr. Beasley’s survey 
and perhaps also a greater amount of 
practice in listening. 

The account of the hearing survey 
conducted at the Wisconsin State Fair 
by the staff of the Research Center of 
the Sub-Committee on Noise in In- 
dustry (7) makes it clear that their 
data must now be considered as an 
important contribution to the specifi- 
cation of normal hearing. These data 
add to the USPHS Survey and to data 
collected in the World’s Fair Survey 
in 1939 and in the San Diego County 
Fair Survey of 1948. The audiometry, 
the collection of medical, occupa- 
tional and other information and the 
statistical handling of the data all 
appear to be fully adequate. Many of 
the procedures and precautions should 
serve as useful models for any future 
surveys of this sort that are under- 
taken. An interesting finding was a 
statistically significant difference be- 
tween the hearing of men and of 
women. Dr. Grings gave some evi- 
dence that this may be due to ex- 
posure to noise and suggested that a 
history of noise exposure and of mili- 
tary experience is a factor in addition 
to age that must be considered in the 
specification of ‘normal’ hearing. It 
was not clear from his presentation, 
however, whether the Wisconsin Fair 
data more nearly support the Ameri- 
can or British Standards for zero hear- 
ing loss. Dr. Grings and his colleagues 
were more concerned in this study 
with the influence of factors such as 
age, sex and noise-exposure on hear- 
ing. The absolute values of hearing 
thresholds were the subject of an im- 
portant later study which is men- 
tioned in the final summary. 


Dr. Rudmose continued the discus- 
sion of the effects of age, previous 
noise-exposure and ambient noise on 
hearing losses as they are actually 


DISORDERS 


measured. He addressed himself, how- 
ever, to a different aspect of the ques- 
tion of what is normal hearing. The 
statistical point of view, which must 
be adopted in setting the zero of hear- 
ing loss for audiometers by legislators 
in writing laws for workmen’s com- 
pensation and by insurance companies 
in calculating their premiums, is dif- 
ferent from the individual point of 
view held by the physician who must 
ask himself what is normal hearing for 
his particular patient. Are the physi- 
cian’s particular values contaminated 
by temporary threshold shift from 
recent noise exposure or from mask- 
ing by excessive ambient noise during 
the audiometric test? Is it proper to 
use an average or modal figure to 
correct for age a hearing loss value 
that the physician has measured? 
Statistical values only allow the physi- 
cian to make intelligent guesses. He 
must still struggle with the problem 
of the dispersion of statistical data. 
Where does his patient fall in the 
distribution curve for his group? The 
physician must carry in his mind a 
clear concept of not only the central 
tendency of what is ‘normal hearing’ 
for various groups, but also of the 
range of normal. Perhaps a ‘hearing 
loss’ shown by audiometry is not a 
loss in the sense that the patient has 
lost. something that he once had. It 
may be that he was not fortunately 
endowed by nature and simply shows 
a deviation from the American Stand- 
ard that is within normal limits. 


Dr. Harris and Dr. Cook studied 
the problem of how to ‘store,’ as a 
physical standard for audiometry, the 
thresholds that are finally measured 
on the proper group of individuals 
under proper circumstances and by 
proper psycho-physical methods. Dr. 
Cook explained the principles and 
Dr. Harris summarized some of the 
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experiments he had done in his efforts 
to resolve the apparent discrepancies 
between the American or ‘survey’ 
standard and the British or ‘labora- 
tory’ standard. 


An important acoustical, and _per- 
haps biophysical, problem is the trans- 
fer of voltage or sound pressure data 
from one type of earphone to another. 
Possible leakage under the earphone 
cushions is another. The possibility of 
using probe-tube measurements of 
pressure under the earphones at the 
entrance to the ear canal as the basic 
physical measure was considered at 
some length. Dr. Harris concluded, 
however, that, for some reason not 
yet identified, equal sound pressure 
level at the entrance to the canal does 
not necessarily yield equal loudness 
for different types of earphones. It 
seems possible that experimental or 
theoretical errors in transferring the 
standard from one type of phone to 
another and the use of slightly differ- 
ent couplers in England and in the 
United States may account for part 
of the discrepancy; but, in spite of 
many attempts to derive suitable cor- 
rective factors that will reconcile the 
two sets of data, the solution has not 
yet been reached. Dr. Harris finally 
concluded that ‘one must search even 
more diligently for means to compose 
the differences. The best solution for 
the present seems to be to await the 
appearance of data on the same popu- 
lation, using two or more phones, 
with equivalent earphone-head_ cou- 
pling, probe tube calibrations, psycho- 
physical method, ete.’ 

Dr. Cook told of the practical and 
theoretical problems involved in the 
present method of ‘storing threshold 
information’ by probe-tube pressure 
measurements and also by using a 
standard coupler or artificial ear. He 
concluded that the present method of 


storage and also of transfer from one 
phone to another is a ‘cumbersome 
procedure.’ He pointed out the ad- 
vantages that would follow the design 
and adoption of a standard earphone 
and also of an artificial ear that would 
have the same impedance as the ‘aver- 
age’ human ear and mentioned work 
in progress toward these objectives at 
the National Bureau of Standards. 


The Basis of the Present American 
Standard for the Audiometric 
Reference Zero’ 


The hearing data obtained in the 
United States Public Health Survey 
of 1935-36 (3) forms the basis of the 
present American Standard for the 
audiometric reference zero, but the 
details of these data and the way in 
which they were collected and ana- 
lyzed have been relatively unfamiliar 
to many workers in audiometry. This 
report ‘aims to clarify certain crucial 
points. The information presented is 
in response to a series of specific ques- 
tions prepared by CHABA Working 
Group 2. These questions concern the 
procedures and data of the United 
States Public Health Survey, 1935-36. 


Population Studied. The popula- 
tion whose hearing was measured was 
not a random sample. It was a strati- 
fied sample of the urban population of 
the United States as of 1930. In this 





*This paper is based on the original pres- 
entation by Willis C. Beasley (Ph.D., Ohio 
State, 1932), now at the Bio-physics Re- 
search Laboratory of the United States Pub- 
lic Health Service. He was invited to 
answer certain questions concerning the 
historic USPHS survey of 1935-1936 that 
collected the data on which the present 
American Standard for Audiometric Zero is 
based. 
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major National Health Survey, a 
total of 2,502,391 persons in 83 cities 
and 23 rural areas were enumerated. 
This enumeration yielded, among 
other data, statements by the subjects 
as to the state of their hearing. Sub- 
jects for the subsequent clinical study 
were selected from this pool on the 
basis of their own report that they 
had ‘no noticeable difficulty with 
hearing.’ This is the sense in which 
the sample was ‘stratified.’ 


Within the above limits, care was 
taken to secure equal distribution by 
sex, a wide distribution by age and a 
wide diversity of occupation, educa- 
tion and economic background. The 
interest of the prospective subjects in 
the areas where the clinics were estab- 
lished was stimulated by letters, local 
publicity, personal visits and tele- 
phone calls. 


Location of Studies. The studies 
were conducted in 13 cities. In four 
of these, two clinical units were oper- 
ated. Altogether, there were seven- 
teen audiometers and testing crews. 
The two-unit cities were Brooklyn, 
Cleveland, Detroit and St. Paul; the 
one-unit cities were Buffalo, New 
York; Brunswick and Atlanta, Geor- 
gia; Montgomery and Birmingham, 
Alabama; New Orleans. Louisiana; 
and in Texas, Houston, Dallas and 
Amarillo. Within cities, locations 
were variously downtown office 
buildings, hospitals and private dwell- 
ings. 


Test Procedures. Each subject made 
only one visit to the clinic. The air 
conduction tests were made first, be- 
ginning alternately with right and left 
ears. The order of frequencies was 
256, 128, 64, 512, 1024, 2058, 4096, 
8192 cps and a recheck on 256 cps. 
The method of limits was used: 


DISORDERS 


threshold was approached twice from 
above and twice from below. The 
value entered for each series was the 
lowest intensity level at which the 
subject responded correctly twice out 
of three times to interruptions of the 
tone. Finally, the threshold was re- 
corded as the 5 db step on the audi- 
ometer attenuator scale that was near- 
est to the average value for the several 
crossings. The threshold measure- 
ments were made on Western Electric 
2A audiometers with 552W receivers. 


Standards of Reference Used in 
Calibrating Equipment. The Bell Tele- 
phone Laboratories calibrated the type 
552W air receivers before, during and 
after the survey. A_ conventional 
closed coupler was used and com- 
plete response-frequency characteris- 
tics were recorded. M. B. Gardner 
and H. C. Montgomery of the Bell 
Telephone Laboratories were em- 
ployed on the USPHS staff through- 
out the survey. They trained and 
supervised the audiometricians, in- 
spected and serviced the audiometers 
and kept a critical eye on all phases 
of the instrumentation and testing fac- 
tors. 


Control of Noise Level. All tests 
were made in uniformly constructed 
sound insulated booths. During the 
survey, ‘noise audiograms’ were made 
on control subjects inside and outside 
the booths, but a better estimate of 
noise levels was obtained after the 
close of the survey. Levels were meas- 
ured at seven locations, thought to 
represent the worst and the best con- 
ditions with respect to ambient noise. 
The measurements were made with a 
calibrated sound level meter (Electri- 
cal Research Products, Type RA-224- 
C) loaned by the National Bureau of 
Standards. The ambient noise levels 
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averaged from 43 to 69 db. The over- 
all attenuations of the booths ranged 
from 28 to 34 db. It was estimated 
from these data that the noise level 
inside the booths during the testing 
periods did not exceed the 45 db level 
and was usually between 35 and 40 db. 
Considering the additional seal pro- 
vided by the air receiver pressed 
against the ear, it is not likely that 
noise level had any significant effect 
upon the auditory acuity measure- 
ments. 


Preliminary Examination of Sub- 
jects. Experienced clinical otologists 
made a detailed ear, nose and throat 
examination of each subject, in ac- 
cordance with written instructions. A 
detailed otological history card form 
was completed, covering all items re- 
lating to hearing impairments and 
family deafness. 


Characteristics of the Final Stand- 
ardization Group. The final standard- 
ization group was drawn from the 
total group of 4,662 persons (2,002 
male, 2,660 female) who reported ‘no 
noticeable difficulty in hearing.’ No 
subjects were excluded from the final 
group because of ‘associated condi- 
tions,’ such as diseased tonsils, that 
might be thought to decrease the 
probability of normal hearing. Instead, 
an audiometric criterion was em- 
ployed. This was ‘an audiogram not 
exceeding a 20 db variation for all 
frequencies, with reference to the 
average characteristic of the distribu- 
tions with skewness eliminated from 
the distributions for high frequency 
tones.’ (The high-frequency tones are 
4096 and 8192 cps.) Twenty-seven 
percent, or 1,242 persons, satisfied this 
criterion for both ears. final cri- 
terion was that the equal and better 
ear combination should constitute the 


reference normal. 

Present thinking favors the employ- 
ment of the criteria of completely 
normal ear, nose and throat findings, 
a negative otological history and re- 
striction by age to those less than 
thirty years old. We have, therefore, 
restuc ied the survey data and selected 
the 953 subjects (406 male, 529 
female) who reported no noticeable 
impairment of hearing and who were 
15-24 years old. Of these, 329 subjects 
(135 male, 194 female) had com- 
pletely normal ear, nose and throat 
examinations and no significant his- 
tory items. The means and the vari- 
ances of this group did not differ 
significantly from those of the much 
larger reference normal group, except 
at 4096 and 8192 cps. Here the older 
group showed greater variance. 


The Final Standards. Dr. Wilbert 
F. Snyder developed the physical 
reference standards from the clinical 
data at the National Bureau of Stand- 
ards (1937-40). A closed coupler 
reference was first established in order 
to store the data obtained by the 
receivers used in the survey in terms 
of coupler response. Three of the 
receivers used in the original survey 
(with coupler calibration recorded at 
the Bell Telephone Laboratory) were 
used in establishing this laboratory 
reference. When this was completed, 
threshold acuity measurements were 
defined in terms of the voltages re- 
quired across the receiver terminals to 
produce a given pressure in the 
couplers. 


In 1939, the coupler standard was 
changed to the WE-705A earphone, 
for reasons of improved stability. In 
doing this, a loudness balance method 
was used, in which an observer ad- 
justed the voltage applied to one of 
the 705A receivers until the sound 
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appeared to be as loud as that pro- 
duced by the standard 552W ear- 
phone w hen the latter was operating 
at a known level. This procedure was 
followed at the observer’s threshold 
and at 20 and 40 db above his thresh- 
old. Six observers participated in 
these measurements. The voltages 
which must be applied to the 705A 
earphones to produce the reference 
normal threshold were obtained from 
these measurements. The three 705A 
earphones used in these measurements 
then became the standard for cali- 
brating audiometers. No significant 
change has since occurred in the basis 
for the American Standard. 


The New British Standard for the 
Audiometric Reference Zero‘ 


Work on a threshold standard 
began just before the last war through 
a request to the British Standards In- 
stitution by the Section of Otology 
of the Roy al Society of Medicine for 
the preparation of ‘suitable perform- 
ance standards for audiometers. Im- 
mediately following the war the 
question was studied by the Electro- 
Acoustics Committee of our Research 
Council. Full consideration has been 
given in the United Kingdom to the 
reference standards for audiometric 
zero which have been adopted in the 
United States, but two questions con- 
tinually arose. First, the American 
standards were not expressed in nor 
were they easily convertible to the 


‘This section is based on the original pre- 
sentation by Air Vice Marshal E.D.D. 
Dickson (CB. CBE. MD. F.RCS., 
Q.HS.) of the British Royal Air Force 
Central Medical Establishment. Marshal 
Dickson spoke for himself and his collabo- 
rators, Mr. R. S. Dadson and others, who 
have recently published important new 
data on normal hearing (5, 9). 


terms of the measurement procedures 
current in the United Kingdom. 
Second, there appeared to be a grow- 
ing opinion on the part of otologists 
in the United Kingdom that the 
American reference zero was 10 db 
too high, perhaps even more. In other 
words, the United Kingdom otologists 
consider that the normal ear is about 
10 db more sensitive than is implied 
by the American reference zero. This 
point of view has also been expressed 
fairly consistently by European otolo- 


It has frequently been suggested 
that it is really immaterial what stand- 
ard of reference is adopted for audi- 
ometry, provided the standard is ex- 
pressed unambiguously in terms of 
objective measurements. However, if 
the otologist finds in his own experi- 
ence that this reference zero does not 
correspond with the hearing of nor- 
mal persons, he will tend to adopt a 
reference zero which more nearly 
reflects his own clinical experience. As 
a result, an arbitrary reference zero 
would not be generally accepted and 
would be of little value as a standard 
measurement criterion. 


A fundamental determination of the 
threshold of hearing when using an 
earphone was undertaken at the Na- 
tional .Physical Laboratory and not 
long afterwards the Central Medical 
Establishment of the Royal Air Force 
undertook a similar investigation. 


The group selected by the National 
Physical Laboratory for testing met 
two general requirements: (1) no de- 
fect in hearing or hearing pathology, 
as determined by an otologist; (2) 
age group, 18-25 years. This last 
requirement eliminated the older 
people, who are subject to presbycusis. 
While presbycusis is a ‘normal’ devel- 
opment for most people as they grow 
older, it is still a loss in hearing. In 
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addition, presbycusis not only does 
not appear in everyone, it appears in 
varying amounts at different frequen- 
cies and would therefore greatly com- 
plicate the specification of reference 
sound levels at the higher frequencies. 
Having determined the threshold 
voltages for a particular pattern of 
earphone the corresponding informa- 
tion for other patterns of earphones 
is obtained by equal-loudness balanc- 
ing at a fairly low sound level. Vari- 
ous patterns of earphones employed 
for audiometry have been calibrated 
at the National Physical Laboratory 
using this procedure and the method 
has proved both reliable and straight- 
forward. The alternative method 
using probe-tube microphone meas- 
urements in human ears, advocated by 
the American National Bureau of 
Standards, appears to be far more 
complicated and to have more numer- 
ous possibilities of error. In addition, 
when earphones with differently 
shaped cavities are compared by this 
method, a measurement at a single 
point in the outer ear is not adequate 
to specify the sound transmitted down 
the ear canal, unless the measurement 
point is located very close to the en- 
trance to the meatus. Making such a 
probe-tube measurement is difficult 
and laborious compared with the 
method of equal-loudness balance. 


In 1952, two articles on threshold 
measurements were published by Brit- 
ish authors, one by Dadson and King 

(5) of the National Physical Labora- 
tory and the other by Wheeler and 
Dickson (11) of the Roy al Air Force. 
The results of these two inv estigations 
came out at levels some 10 db or so 
below (or more sensitive than) those 
of the American Standard. It is inter- 
esting to note, however, that they 
agree much more closely with the 


original curve of minimum audible 
pressure published by Sivian and 
White in 1933 (9). Within the limits 
250 to 8000 cps, which is the range of 
most importance in audiometry, the 

sritish results are within +5 db of 
the minimum audible pressures given 
by Sivian and White and the average 
discrepancy over this frequency range 
is in fact only about 0.5 db. Recently, 
the National Physical Laboratory and 
the American National Bureau of 
Standards have done comparative 
work to determine the cause of the 
real difference in American and Brit- 
ish results. These studies have re- 
affirmed the difference and show that 
it averages 10 db across the audio- 
metric frequency range. It is not a 
constant difference, “however, but 
varies between 5 and 15 db according 
to the frequency. 

The assignment of definite reasons 
for these very large discrepancies is 
quite difficult. Very careful recon- 
sideration has recently been given to 
the accuracy of the British determina- 
tions, both in regard to the objective 
basis of measurements and the psycho- 
physical procedures adopted. The re- 
sult of this recheck agrees with the 
original investigation to the order of 
1 db error. There is absolutely no 
possibility in this work of errors com- 
parable to the 10 db discrepancies 
mentioned above. The combined re- 
sults of the British investigations and 
the recent recheck have now been 
accepted by the Acoustics Standards 
Committee of the British Standards 
Institution as a basis for a British 
Standard. The Standard (No. 2497: 
1954) is now currently used in the 
United Kingdom and is the basis of 
all audiometer calibrations carried out 
at the National Physical Laboratory. 
Since its publication, the Standard 
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has been formally adopted by the 
British Association of Otolaryngolo- 
gists. 

The consensus in the United King- 
dom is that the determinations carried 
out in the course of the United States 
Public Health Survey in 1935-36 rep- 
resent, on a comparative basis, an ex- 
cellent survey of the hearing of the 
American population. Some doubt 
exists, however, as to whether the 
objective procedures of measurement 
and the physical aspects of that in- 
vestigation were sufficiently accu- 
rately specified for the purposes of an 
absolute standard. For the latter pur- 
pose the measurements need to be 
conducted by a staff that is skilled 
and experienced in some of the more 
difficult aspects of acoustic measure- 
ments, and the resources of a properly 
equipped standards laboratory must 
be virtually on the spot for continual 
reference. 

There is one respect in which the 
present American Standard does not 
appear to be explicit. The Standard 
states the threshold pressures, meas- 
ured in a6 cc coupler, corresponding 
to the threshold excitation of a par- 
ticular kind of earphone at a series of 
frequencies. It does not state, how- 
ever, the force of application of the 
earphone to which these figures relate. 
There is no doubt that the acoustic 
pressure set up in the human ear by 
an earphone is quite strongly influ- 
enced by the force of application; 
without this information the standard 
is bound to be ambiguous. 


Reference has been made in some 
United States publications to some- 
what large forces of application for 
earphones, such as 1,000 to 2,000 
grammes. Forces of application of this 
magnitude are unnecessarily great and 
are bound to involve discomfort on 
the part of the subject. There is a 


DISORDERS 


question as to whether proper thresh- 
old measurements can be made by 
subjects whose ears are exposed to 
forces of this magnitude. 


The possibility must be considered, 
remote though it may seem, that 
American and British subjects differ 
as to their acuity of hearing. Such an 
explanation can only be accepted as 
a last resort when all other possible 
sources of error have been carefully 
excluded. A number of other surveys 
in this same field have now been or 
are being carried out in the United 
States, one of which has now been 
published by Harris (8). The latter 
publication seems to indicate a tend- 
ency towards values which are closer 
to the British measurements. 


Since the completion of the British 
work on the threshold of hearing by 
telephone listening, further evidence 
has been obtained at the National 
Physical Laboratory which very 
strongly confirms the general accu- 
racy ‘of the original measurements. In 
the course of a re-determination of 
the equal-loudness contours in free 
field, threshold of hearing measure- 
ments have been made on a team of 
some 120 subjects. The conditions 
adopted were those of an observer 
facing the source of sound and listen- 
ing w vith both ears. It has been known 
for some time that the minimum 
audible free field threshold lies below 
the minimum audible pressure by tele- 
phone listening but, apart from effects 
due to diffraction round the observer’s 
head, is roughly parallel to it. The 
difference between these two thresh- 
olds has been popularly referred to 
as the ‘missing 6 db.’ The National 
Phy sical Laboratory results show this 
effect very clearly and, apart from 
the diffraction effects already men- 
tioned over the upper half of the fre- 
quency range, they show in a most 
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consistent manner the general paral- 
lelism between the two types of 
threshold. 

The British Committee recently ap- 
proved the British Audiometric Stand- 
ard and considered delaying the issu- 
ance of its final report until some 
attempt had been made to reach inter- 
national agreement on the placing of 
the reference zero. The standard was 
issued, however, because of British 
needs for a standard and because the 
reaching of an international agree- 
ment on this subject might be indefi- 
nitely delayed. Discussions on_ this 
topic have been initiated by the Brit- 
ish Committee at the meeting of the 
Acoustics Committee of the Inter- 
national Standards organization which 
was held in Berne, Switzerland, in 
September 1955. The Acoustics Com- 
mittee discussed at length the various 
requirements which the proposed 
international reference zero should 
satisfy. It was agreed that: (1) the 
reference zero should be based on 
persons free from any kind of otologi- 
cal defect and included within the age 
limits of 18 to 30 years; (2) an addi- 
tional limitation should -be placed on 
the group by restricting consideration 
to individual thresholds lyi ing within 
+ 15 db of the modal value; and (3) 
the value of the threshold level 
adopted should be the modal value of 
the distribution. 


Summary. The reference standard 
for audiometric zero of the British 
Standards Institution is based on 
studies by the National Physical 
Laboratory and the Central Medical 
Establishment of the Royal Air Force. 
This standard does not deviate more 
than + 5 db at any one frequency 
from the minimum audible pressures 
given by Sivian and White and the 
average discrepancy over the range 


from 250 to 8000 cps is much less. 
The British Standard for the calibra- 
tion of audiometers thus differs con- 
siderably from that employed by the 
National Bureau. of Standards in the 
United States. 


The Wisconsin State Fair Survey® 


In August of 1954 a State Fair was 
held in Wisconsin and the oppor- 
tunity was presented to obtain sup- 
port for another survey on hearing. 
It was decided to plan the work to 
add as much information as possible 
to that gained from the 1935-36 U. S. 
Public Health Survey, the World’s 
Fair Survey of 1939 and the 1948 
San Diego County Fair Survey. 


Test facilities available at the Wis- 
consin State Fair made it possible to 
add information to that previously 
collected in other surveys. These 
facilities were: (1) space and per- 
sonnel for the collection of a rela- 
tively complete medical and occupa- 
tional history on each person observed 
(It was hoped that in this manner 
factors in the life experience of the 


°This section is based on the original pres- 
entation by William W. Grings (Ph.D., 
Iowa, 1942) who is at the University of 
Southern California and is also in charge of 
the statistical work at the Research Center 
of the Subcommittee on Noise in Industry 
in Los Angeles. He was inv ited to tell, from 
the point ‘of view of the statistician, how 
hearing data relevant to the problem of 
‘what is normal hearing’ should be collected 
and what was actually done at the Wiscon- 
sin State Fair Survey of 1955 (4). 

The data of this survey are available in 
detail in a monograph entitled: ‘1954 Wis- 
consin State Fair Survey—Statistical Treat- 
ment of Clinical and Audiometric Data, 
Glorig, Wheeler, et al., published as a mon- 
ograph supplement of the Transactions of 
the American Academy of Ophthalmology 
and Otolaryngology. 
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ears, such as exposure to noise, could 
be evaluated.); (2) an ideal environ- 
ment for testing by trained technicians 
with optimally calibrated equipment; 
(3) equipment for testing each person 
for both pure tone thresholds and 
speech reception. 


Space for the testing was provided 
in one of the large exhibit buildings. 
A special shell of eight-inch-thick 
concrete blocks was built inside an 
existing room which was previously 
used as a theatre. The shell was 40 x 
14 feet at the base and 12 feet high. 
Inside the shell were located eight 
prefabricated test booths which were 
provided by the Industrial Acoustics 
Company of New York. The av erage 
noise level in the test booths was well 
below those under consideration by 
the American Standards Association 
as being suitable for audiometry. 


Pure tone audiometers were sup- 
plied by the Maico Company of Min- 
neapolis. Speech audiometers were 
provided by the U. S. Recording 
Company of Washington, D. C. Each 
audiometer was calibrated by the 
manufacturer just prior to use and 
was checked by voltage measurement 
and 9A coupler calibration three 
times during the Fair. PDR-10 phones 
were used, equipped with MX 41/AR 
cushions. Every morning before the 
testing began, a biological check on 
the calibration was made, using a 
selected group of ears. Finally, at the 
end of the survey, all the pure tone 
audiometers and one speech audiom- 
eter with all the constant level re- 
cordings were calibrated at the labora- 
tory of the Central Institute for the 
Deaf. 


Students from the Milwaukee State 
Teacher’s College Department of 
Audiology performed the testing. 
Even though each student had re- 


ceived previous training in audi- 
ometry, each was checked out by the 
research staff prior to the study. 


The order of testing right and left 
ears was arranged so that the right 
ear was tested first on half of the 
subjects; on the other subjects the 
left ear was tested first. Frequencies 
were presented in standard order: 
1000 cps first, then 1500, 2000, 3000, 
4000 and 6000 cps; then 1000 cps was 
retested, followed by 500 cps. A com- 
parison was made of the first and 
second testings at 1000 cps. A signi- 
ficant difference was noted in the re- 
test at 1000 cps on the first ear tested 
but not on the second ear tested. 

Fach subject was examined by a 
physician, usually an otologist. A de- 
tailed medical, social, educational and 
occupational history was obtained by 
questionnaires and special interviews. 
An interviewer obtained descriptive 
information about the subject’s occu- 
pational environment, difficulties in 
communication and items related to 
education and language environment 
in the home. The subject himself re- 
corded his age, place of residence and 
occupation, military service history, 
etc. 

A total of 3,478 persons was tested 
during the nine days of the Fair, of 
which 1,731 were females and 1,747 
males. To provide some estimate of 
the representativeness of the sample, 
the census figures for Wisconsin in 
1950 were consulted. It was concluded 
that the survey provided a representa- 
tive sample of ages from Milwaukee 
County, but not from the State of 
Wisconsin. There was a representa- 
tive division of males and females, and 
a somewhat higher average education 
than that found in the last Wisconsin 
census. 


There was a significant difference 
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Taste 1. Threshold for 1954 Wisconsin State Fair. Reference is median of total sample, 


males only. 





Total Sample* 











Frequency Mode Median Mean 
500 5 08 2.3 
1000 0 1.8 5.0 
1500 0 2.0 5.0 
2000 0 2.4 5.4 
3000 5 5.0 94 
4000 5 7.0 12.7 
6000 5 12.6 16.9 
*(N = 193) 
+(N-= 72) 


for both men and women between 
right ears and left ears, with better 
hearing in the right ear. Many hy- 
potheses have been formulated to ex- 
plain this unexpected difference, but 
none has proved satisfactory. The 
difference seems to be real and un- 
explained. A different zero reference 
level would emerge if right ears only, 
left ears only, both ears of all sub- 
jects, or the better ear of each subject 
were chosen. For preliminary analysis, 
the zero reference level chosen (arbi- 
trarily) was the median of the 18-24 
year-old subgroup. 

There are clear trends in average 
hearing losses that relate to both age 
and sex. Hearing losses increased 
progressively, decade by decade, with 
the higher frequencies ‘showi ing more 
loss than the lower. In addition, the 
losses for men are generally greater 
than those for women. The differ- 
ences between men and women are 
significant for all age levels. 

In an effort to find tlie basis or 
bases for these differences and to 
facilitate comparison of the data with 
those from other surveys, the popula- 
tion samples were restricted. The cri- 
teria for restriction were that no per- 
sons were included who (1) had 


Restricted Sample+ 
Mode Median Mean 





-5 -0.8 0.6 
0 1.0 1.5 
0 0.7 0.9 
0 08 1.7 
0 2.8 5.1 
5 4.7 6.5 
5 9.5 11.7 


worked in a factory or had been ex- 
posed to noise of specified levels, (2) 
had been in military service, (3) had 
trouble with his ears or difficulty in 
hearing, (4) had an occluded auditory 
canal or a perforated or diseased ear- 
drum, or (5) had a history of dis- 
charge from the ear. 

A common procedure in handling 
this type of data is to employ the 
mean instead of the median, but to 
restrict the sample to subjects whose 
hearing does not deviate more than 
20 db from the mode of the basic 
group. According to this rule, the 
means for the restricted and for the 
basic sample of the 18-24 year age 
group were calculated. The means, 
the medians and the modes for males 
only are shown in Table 1. The differ- 
ences among these measures are rela- 
tively large for the total sample, but 
are small for the restricted sample. 


The hypothesis was formulated that 
the previous exposure of the ears to 
noise, a significant non-disease factor, 
might influence auditory sensitivity. 
A study was therefore made of di- 
verse groups of workers. The audio- 
grams for 40-49 year old men work- 
ing in offices and for those working 
in factories were compared. The fac- 
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tory workers showed 5 db more loss 
at 500 cps, 10 db more at 2000 cps and 
nearly 19 db more at 4000 cps. The 
difference between office and factory 
workers increased progressiv ely w ith 
age and all of the differences by age 
were statistically significant except 
between the two lowest decades. 

Some trends were also found that 
seem to relate the degree of hearing 
loss to prev ious military service and 
to the noise levels associated with 
various occupations. The latter rela- 
tion was, however, only statistically 
significant for rather quiet versus ex- 
tremely noisy occupations. 

In conclusion, these data strongly 
suggested that there were several fac- 
tors which must be considered in the 
definition of ‘normal’ hearing. A his- 
tory of noise exposure and military 
experience were likely factors. To 
these should be added a variety of 
medical factors, and appropriate statis- 
tical procedures must be employed. 


The Influence of Masking Noise, 
Age and Previous Noise Exposure 
On the Audiogram‘ 


The hearing loss shown on any 
audiogram may be a composite of the 
effects of: (1) masking effects of am- 
bient noises in the test environment; 


(2) presbycusis; and (3) previous 


*This section is based on the original pre- 
sentation by H. Wayne Rudmose (Ph.D. 
Harvard, 1946) of Southern Methodist Uni- 
versity, who was Technical Counsel to the 
Z-24 Subcommittee of the American 
Standards Association which prepared the 
report on the relations of hearing loss to 
noise exposure (Rosenblith, W. A., et al. 
The relations of hearing loss to noise ex- 
posure. Report of the Z-24 Subcommittee 
of the American Standards Association Z- 
24 Sectional Subcommittee, 1954). 


DISORDERS 


noise exposure, which causes tem- 
porary threshold shift and persistent 
or permanent hearing loss. 


In the industrial sense, the most 
important kind of hearing loss is the 
persistent, and perhaps permanent, 
hearing loss caused by noise exposure. 
The term ‘persistent hearing loss’ is a 
new term that indicates a threshold 
shift that persists after a day or two 
of absence from noise but which is 
not necessarily permanent. ‘Permanent 
hearing loss’ ‘has a medico-legal con- 


notation and its determination in- 
volves diagnostic procedures and 


evaluation by a qualified physician. 
Therefore, in the present context of 
surveys and statistics, the term ‘per- 
sistent hearing loss’ will t > used. This 
term does not raise the question of 
permanency. In determining how 
much persistent loss a person has, the 
other effects must first be evaluated 
and subtracted from the audiogram. 
As will be shown, the extent of these 
other effects can be estimared statis- 
tically much more easily and quickly 
than they can be definitely measured 
in the individual. It is in this appli- 
cation of statistical concepts to in- 
dividuals that the major difficulties lie 
in correcting audiograms for the in- 
fluence of age and previous noise 
exposure. 

Undue noise present in the audio- 
metric test environment has the effect 
of ‘masking’ or hiding the individual’s 
true hearing threshold, resulting in a 
spuriously high threshold audiogram. 
Where the ambient noise in a test 
room is still above the masking level 
for persons with normal hearing, a 
group of young persons w ho have not 
been exposed to noise may be used to 
control the accuracy of the audio- 
metric readings. The means of audio- 
grams of the control group taken in 
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the test room are compared with 
means of their audiograms taken else- 
where under satisfactory conditions. 
The difference shown, which will 
probably be chiefly in the lower fre- 
quencies, is the amount of masking 
caused by the noise in the test en- 
vironment. If this difference amounts 
to 10-15 db, the noise in the test 
room must be reduced before the 
room is used for monitoring audi- 
ometry. Ideally, no difference should 
be tolerated, but monitoring audi- 
ometry is chiefly concerned with 
measuring changes in the hearing of 
ears that have already reached the 
upper limit of the normal range, so 
small differences do not affect the 
accuracy of the readings. 
Presbycusis, which is the otherwise 
unexplained loss of hearing that comes 


with advancing age, is now of con- 
siderable interest because its effects 


cannot be separated by measurement 
from those losses which occur from 
exposure to noise. The 1955 Wiscon- 
sin State Fair Surv ey was particularly 
interested in gauging the effects of 
presbycusis upon hearing and its in- 


cidence in the older age groups. The 
Survey measured the hearing of a 
large, representative sample of the 


population attending that Fair and 
selected, for purposes of the presby- 
cusis studies, a reasonably large sample 
of men who had no history of ear 
trouble, who had not been exposed to 
loud noises and who had shown no 
outer ear pathology upon examina- 


tion. The audiograms of this group 
were sorted into age decades and 


analyzed to compare the losses ex- 
perienced by each age group. A sta- 
tistical study was made to determine 
the distribution of hearing _ losses 
among these males who had no ap- 


parent reason, other than age, for 
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showing a hearing loss. The results, 
which indicate a clear trend of in- 
creasing loss of auditory sensitivity 
with age, are reported in full else- 
where. 


For the 20-29 age group in this 
study, the small spread about the 
median loss at 4000 cps showed the 
median to be quite representative of 
the hearing of this age group. For the 
40-49 age group, however, the spread 
about the median was very large. The 
medians are only statistics and repre- 
sent an ‘average man’ who does not 
exist. 

For Jegal purposes, since there is 
such a variability in the amount of 
hearing loss resulting from apparently 
similar noise exposures, often the best 
that can be done is to compare a given 
individual with this statistical ‘average 
man.’ While this may be unfair to the 
individual, it is done because there 
does not seem to be any better way 
to assess his condition relative to other 
people. For medical purposes, statis- 
tical medians are of great help in indi- 
cating expected trends and will tell 
the physician how many noise sus- 
ceptible individuals he may expect to 
find in a given group. These statistics 
will not, however, tell him which 
individuals in the group are suscepti- 
ble. Simply because an individual over 
45 shows a large hearing loss does not 
justify the conclusion that it was due 
to something other than old age. 
However, if a group shows a median 
hearing loss that is much different 
from that shown by an appropriate 
reference group, then, as a group, the 
loss is due to something other than 
age. 

Exposure to loud noise will result 
ina temporary threshold shift, and if 
the exposure is long enough and strong 
enough, in a persistent “hearing loss. 
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Temporary threshold shift is defined 
as that transient loss of hearing, lasting 
perhaps as long as two days, that 
occurs as a result of exposure to noise. 
There is some question about just 
how long a person should be away 
from the noise environment to allow 
this effect to pass off before his audio- 
gram is taken. Glorig, of the Sub- 
committee on Noise in Industry, has 
stated that 


‘If a man has been exposed to 
noises with octave band levels of 
slightly less than 100 db, then 20 
to 30 minutes away from the 
noise-exposure will reduce his 
threshold shift to approximately 
5 or 10 db. Under these circum- 
stances some persons will show 
up to 20 db temporary threshold 
shift, (TTS), but the uverage 
shift will be 5 to 10 db. 

As a rule, younger persons 
seem to show the largest amount 
of temporary threshold shift. If 
a person already has a 25 to 30 
db permanent ‘hearing loss, his 
temporary threshold shift will be 
less than the TTS found in a per- 
son with less permanent hearing 
loss; therefore, the amount of 
TTS remaining after 20 minutes 
off the job will be less in persons 
with 25 to 30 db permanent hear- 
ing loss.’ 


The above statements indicate that 
we are again dealing with a statistical 
concept which will tell a great deal 
about a group, but very little about a 
given individual. Using this statistical 
information, however, will help us to 
make an intelligent guess as to how 
much of a measured hearing loss is 
really temporary threshold _ shift. 
When the calculated effects of mask- 
ing noise, presbycusis and temporary 
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threshold shift have been subtracted 
from a given individual’s audiogram, 
any hearing loss remaining that ex- 
ceeds the criterion for normal hearing 
is that person’s persistent hearing loss. 
Data now exist which give the median 
losses to be expected in male and 
female reference groups as a function 
of the age of the group, but pres- 
bycusis losses expected statistically for 
men do not apply to women. Statis- 
tical studies can be made of indus- 
trial audiometric data to determine 
whether the employees in a given age 
group exhibit median losses in excess 
of those due to age alone and which 
ones might be attributed to noise ex- 
posure or other cause. 


Summary. lf, in an industrial situa- 
tion, small threshold shifts due to 
masking noise in the test room are 
suspected, a control group should be 
used. If the audiometric losses in the 
control group show that masking 
effects are present but are not over 
10 db, apparent hearing losses of a 
small amount may be considered 
spurious and be disregarded. Greater 
losses, however, are significant. If 
masking due to room noise is greater 
than 10 to 15 db at any test frequency, 
the noise should be reduced. 


Statistically speaking, temporary 
threshold shifts will be small, of the 
order of 5 or 10 db, if the noise level 
is less than 100 db in every octave 
band and if the subject has been away 
from the noise for fifteen or twenty 
minutes before his audiogram is meas- 
ured. The largest temporary threshold 
shifts occur in young people who 
have small or no persistent losses. 


When the disturbing effects due to 
masking noise, presbycusis and tem- 
porary threshold shift have been sub- 
tracted from an audiogram, any re- 
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maining deviation from normal is the 
amount of persistent hearing loss. 


Steps Toward a Physical Standard 
of Reference’ 


Pure tone audiometry is used to 
measure the threshold of hearing. The 
primary question today concerns how 
the sounds are measured and whether 
the method can be proved accurate. 
Accurate methods of measuring must 
precede, or at least accompany, any 
standards that are developed 

The eardrum reacts to sound waves 
in a manner proportional to the sound 
pressure level in the air rather than 
to the motion of the air particles. This 
means that sound pressure level is the 
physical quantity of prime importance 
in the measurement of hearing. For 
audiometric purposes, sound pressure 
level should be measured over a fre- 
quency range beginning at 125 cps 
and continuing up to 6000 or 8000 
cps. The sound pressure at threshold 
ranges from a least value of approxi- 
mately 1/1000 of 1 microbar at a fre- 
quency of 1000 cps to about | micro- 
bar at the very low frequencies. 

There are several ways in which 
the sound pressure can be — 
Agreement has yet to be reached ; 
to which of these methods should be 
used. In one way, the ‘free-field’ 
method, the sound arrives at the lis- 
tener as a progressive plane wave and 
the sound pressure level is measured 
at the head location, with the listener 
absent. A much more convenient 
method, favored by otologists, uses an 
earphone to produce sound pressure 


*This section is based on the original pre- 
sentation by Richard K. Cook (Ph.D., Illi- 
nois, 1935) of the National Bureau of 
Standards, whose specialty is the physics of 
sound. He is in charge of the section that 
is responsible for acoustical standards. 
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in one ear canal. Measurements of the 
sound pressure level might be made 
in the ear canal, but rarely are, for 
reasons which will be discussed 
shortly. 


Figure 1 shows an earphone applied 
to the ear. Voltage applied to the 
terminals of the earphone by the oper- 
ator can be adjusted both in ampli- 
tude and frequency. An audiometer 
is, of course, nothing more than just 
this combination of an earphone and 
an oscillator with an attenuator to 
vary the sound pressure level gen- 
erated. 

Several technical points must be 
discussed before considering the more 
purely audiometric questions. Because 
of the electric circuit noise present in 
the probe-tube microphone shown in 
Figure 1, the sound pressure level is 
not measured at the listener’s thresh- 
old of hearing. Measurements are 
made, instead, at a relatively high 
level, about 65 db above threshold at 
some frequencies. The voltage re- 
quired to produce the appropriate 
sound pressure level is reduced by a 
known factor down to what would be 
the threshold reading. The SPL is 
also attenuated by the same factor. 


The foregoing calculation is a 
plausible first assumption, since the 
amplitude of small acoustical vibra- 
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tions is usually a linear function of the 
exciting force. It is conceivable, of 
course, that the tension in the muscles 
of the middle ear might be influenced 
by the sound pressure, even at low 
levels, just as it is at very high levels 
and the acoustical impedance of the 
ear canal might, therefore, change 
with sound pressure level. This would 
mean that the sound pressure would 
be attenuated by amounts different 
from the voltage on the earphone. It 
is estimated, however, that sound 
pressure at threshold, as calculated 
from the measured sound pressure at 
one microbar and the attenuation re- 
quired for the corresponding ear- 
phone voltage for each threshold, will 
differ from the actual sound pressure 
in the ear canal by much less than 
5 db. 


With practical earphones now in 
use, and for a given voltage applied 
at one of the audiometric frequencies, 
the amplitude of motion of the dia- 
phragm in air under normal condi- 
tions is practically independent of the 
size of the acoustical impedance 
which is seen by the diaphragm, at 
least for audiometric purposes. There- 
fore, the sound pressure, P, produced 
inside the ear canal by a given ear- 
phone is inversely proportional to 
the acoustical impedance, Z, seen by 
the diaphragm. (P = a constant / Z). 
The impedance of the earphone-ear- 
canal combination varies appreciably 
from person to person; therefore, the 
sound pressure produced in the ear- 
canal will vary from person to person, 
even though the voltage and fre- 
quency applied to the given earphone 
are held constant. At low frequencies, 
the sound pressure will be the same 
at all points within a particular ear 
canal. For the higher audiometric 
frequencies, however, there might be 
considerable variation in the sound 


DISORDERS 


pressure at various points in the canal 
because of the distance between the 
diaphragm and the tympanic mem- 
brane. For example, suppose the dis- 
tance from the diaphragm to the 
membrane is five centimeters. If the 
diaphragm produces sound of a wave 
length of ten centimeters, a standing 
wave might be set up in the ear canal. 
Both the sound pressure at the tym- 
panum and that near the diaphragm 
could be considerably greater than 
what would be expected from the 
simple formula given above. A wave 
length of ten centimeters corresponds 
to a frequency of approximately 3500 
cps. Indeed, experiment shows that 
the real-ear response, which is the 
ratio of sound pressure to voltage, 
varies from ear to ear and also de- 
pends on the type of earphone. 

From the foregoing it appears to be 
desirable to measure sound pressure 
somewhere in the ear canal. But this 
is never done in routine audiometric 
practice. What is actually measured, 
or indicated by an audiometer, is the 
voltage at threshold. It is this quantity 
which has been measured in the vari- 
ous threshold surveys on which the 
English and the American standards 
are based. The prime threshold data 
are so-called threshold voltages, at 
various frequencies for each individ- 
ual, at the terminals of a particular 
earphone. The standard threshold 
voltages are a suitable statistic, e.g., 
mode, mean, or median of the prime 
data. 


The problems are how to transmit 
best the standard threshold informa- 
tion to researchers, manufacturers of 
audiometers, etc., how to protect the 
threshold information against the 
damage or complete loss of the ear- 
phone and how to make allowance 
for the variation of the sound power 
output (per unit voltage input) with 
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time. The last problem is sometimes 
called ‘aging’ of the earphone and its 
general effect is to change the thresh- 
old voltages. 


All three of these problems have 
been solved by the introduction of a 
standard coupler, or artificial ear, for 
measuring the sound pressure pro- 
duced by an earphone when threshold 
voltages are applied to it. The audio- 
metric coupler which is standard in 
the United States is shown in Figure 
2. A different coupler is standard in 
Great Britain. The basic idea is that 
all earphones of a particular pattern, 
which we may call type S, will have 
the same ratio of sound pressure in 
the ear canal to sound pressure in the 
coupler for a given voltage at the 
earphone terminals, even though the 
responses may be different because of 
manufacturing variations, aging or 
damage. The coupler is used in the 
folowing way: the standard type S 
earphone, with threshold voltages ap- 
plied to it, is placed on the coupler. 
The sound pressures which are pro- 
duced are called the ‘coupler standard 
threshold pressures.’ The threshold 


American Standard Coupler, NBS type 9-A. 


voltages of another earphone of the 
same type S (or of the standard ear- 
phone, in case it has aged or been 
damaged) are obtained by placing the 
earphone on the coupler and finding 
the voltages which produce the coup- 
ler standard threshold pressures. The 
coupler thus serves as a device for 
‘storing’ threshold information. 


When we wish to find the threshold 
voltages for an earphone of a different 
type, e.g., type T, the coupler thresh- 
old pressures for type S cannot be 
used. But a transfer can be made by 
loudness balancing. A group of about 
ten persons determines the voltages 
which must be applied to a type T 
earphone so as to produce the same 
loudness as a known voltage applied 
to the type S. The balancing is done 
at sound pressure levels somewhat 
above threshold. The ratio of the 
voltages at equal loudness is the same 
as the ratio at threshold for the two 
earphone types. This has been con- 
firmed experimentally. The threshold 
information for the type T earphone 
can then be ‘stored’ as coupler stand- 
ard threshold pressures. The whole 
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procedure is called a ‘transfer of 
threshold’ from the type S to type = 
earphone. 


The transfer of threshold can be 
accomplished also by sound pressure 
balancing in the ear canals of about 
ten persons. The voltages on the types 
S and T earphones which produce the 
same sound pressure in the ear canal 
are measured with a _ probe-tube 
microphone. The threshold voltages 
are deduced from these data as in the 
case of loudness balancing. The ad- 
vantage of this technique is that 
greater precision (less variance) is ob- 
tainable, since loudness balancing 
judgments are not needed. 


It is clear from the foregoing that 
the storage and transfer from ear- 
phone to earphone of standard thresh- 
old information is at present a cum- 
bersome procedure. Research directed 
toward simplifying and improving 
audiometric standards is being carried 
on at the National Bureau of Stand- 
ards. 


The design and construction of a 
standard earphone has been suggested, 
since none is available at present. The 
idea is that the external geometry, 
particularly the passage from the dia- 
phragm to the ear canal and the cap 
where it presses against the external 
ear, would be specified. Also, the 
acoustical impedance of the dia- 
phragm and the static force of appli- 
cation of the earphone to the ear 
would be specified. The advantage of 
such a standard would be the com- 
plete elimination of transfer of thresh- 
old from one type of earphone to 
another. If the acoustical impedance 
looking back into the earphone is 
properly specified, the previously 
mentioned change in threshold volt- 
ages due to variations in the ear-canal 
impedances can be practically elimi- 
nated. A knowledge of the impedance 


of the ear-canal, including its statisti- 
cal distribution, is necessary. Research 
on measurement of ear-canal im- 
pedances is now under way at the 
National Bureau of Standards. 


Another suggestion has been the 
construction of an artificial ear cou- 
pler which would present to an ear- 
phone the same acoustical impedance 
as that of the ‘average’ ear. Many 
such couplers have been proposed 
over the vears, but none has been 
generally accepted as meeting all the 
needs of a standard for audiometry. 
However, data from research on im- 
pedance of the ear canal mentioned 
above should provide a rational basis 
for the design of such a coupler. The 
advantage of the coupler would be 
the elimination of loudness balancing 
(or sound-pressure balancing) for 
finding the threshold voltages of a 
new type of earphone. Its voltages 
would be those which produce the 
same sound pressures in the coupler as 
are produced by the standard ear- 
phone when threshold voltages are 
applied. 

The desirability of making sound 
pressure measurements somewhere in 
the ear canal was mentioned earlier 
in this paper. Research into such 
measurements is continuing at the 
National Bureau of Standards. The 
measurements are readily made by 
means of probe tubes which lead to a 
microphone located outside the ear- 
phone-ear combination, as shown in 
Figure 1. For standardization pur- 
poses, it would appear that the probe 
tube should be located at some ana- 
tomically recognizable point in the 
canal. The tympanic membrane sug- 
gests itself immediately, but can be 
dismissed because of considerable diffi- 
culty experienced in making pressure 
measurements there. The point where 
the canal passes through the skull 
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bone (P, in Figure 1) has been sug- 
gested as a suitable place in which 
the sound pressure should be meas- 
ured. The National Physical Labora- 
tory in England has suggested that 
the international primary standard 
for audiometry might well be the 
threshold sound pressures at this loca- 
tion. This suggestion suffers from the 
practical difficulty that it is not easy 
to locate the point on some persons. 
The easiest thing to do experimentally 
is to measure the sound pressure at a 
point fixed relative to the earphone, 
for example, in the plane of the edge 
of the cap (P. in Figure 1). But the 
location of this point relative to the 
entrance to the canal will not only 
vary from person to person, but will 
also depend upon the type of ear- 
phone. 

The variances to be expected in ear- 
canal measurements must be con- 
sidered. At low frequencies, below 
1000 cps, the only variance arises 
from the fact that different persons 
might have different threshold sound 
pressures in the ear canal. This vari- 
ance can apparently be measured 
without difficulty, though it does not 
appear to have been done in a thor- 
ough manner. At high frequencies, 
the variance from this origin is com- 
plicated by the fact that the distance 
from reference points such as P. and 
P, to the tympanic membrane is a 
substantial fraction of a wave-length 
of sound. Hence, wave effects in the 
canal might cause considerable varia- 
tions in the threshold sound pressures 
P. and P, for a given pressure at the 
tympanum. 


An important area of audiometry 
for which there are no standards at all 
is measurement by bone conduction. 
The calibration of the vibrators which 
project sound into the bones of the 
head requires an artificial head bone, 


sometimes called an artificial mastoid, 
whose acoustic impedance matches 
that of the head. Preliminary measure- 
ments of the impedance of the bones 
of the head have been made at the 
National Bureau of Standards, as well 
as at the National Physical Labora- 
tory and the Post Office Research 
Station in England. Work now under 
way at the Bureau, in cooperation 
with the Audiology Center of the 
Army’s Walter Reed Hospital, is 
aimed at getting impedance measure- 
ments on a large number of persons 
and a measurement of the vibration 
velocity at threshold for both the 
forehead and mastoid bones. 


Summary. Various methods may be 
employed to determine sound pres- 
sures at the ear. Each of these meth- 
ods involves a number of technical 
difficulties which are basic to their 
application in the specification of 
audiometric pressures. Common pro- 
cedures includes coupler, probe tube 
and loudness balance techniques. A 
related and complex problem is that 
of determining standards for the 
measurement of bone conduction. 


Problems of Establishing a 
Physical Pattern of 
Audiometry® 


Many difficulties arise when an at- 
tempt is made to prepare a standard 
for audiometry. The American audio- 
metric zero is now specified in terms 


*This section is based on the original pres- 
entation by J. Donald Harris (Ph.D., 
Rochester, 1942) who is at the U. S. Naval 
Medical Research Laboratory at New Lon- 
don, Connecticut. He has developed meth- 
ods of group audiometry and has tried to 
find, both experimentally and theoretically, 
what is the basis of the apparent difference 
between the American and British Standards. 
He was invited to evaluate these differences. 
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of sound pressure level generated in a 
Type 9A coupler by the Western 
Electric 705A phone (See Figure 2). 
Other phones may be used after they 
have been loudness balanced, using 
psychophysical techniques and an ade- 
quate number of ears for the transfer. 
No real quarrel can be found with 
this procedure except that it is time- 
consuming and may necessitate some 
reworking of the coupler to accom- 
modate new phone designs. 


To avoid these difficulties, numer- 
ous workers have recently been re- 
porting threshold data in terms of 
sound pressure level measured under 
the earphone, at some point in or 
near the entrance to the ear canal. 
If justified, such a procedure could 
lead to better repetitions of experi- 
ments, to a quick probe-tube transfer 
of loudness from one phone to an- 
other and to firmer international 
agreements on audiometric standards. 
In this procedure, however, a major 
assumption is made, namely, that 
equal sound pressure levels at the en- 
trance to the canal produce equal 
loudness, irrespective of the type of 
earphone used. This seemingly very 
valid assumption was scrutinized at 
the Naval Medical Research Labora- 
tory by some work done with the old 
W.E. 552W earphone, the type used 
with the W.E. 2A audiometer. 

In 1940, Munson (quoted by Stein- 
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berg and Gardner (J0) ) measured 
sound pressure level at the ear canal 
when the earphone voltage of the 
W.E. 552W was set to ‘zero’ on the 
W.E. 2A audiometer. From these data 
one can pass to ear canal sound pres- 
sure level under the 552W at Ameri- 
can audiometric zero. This is shown 
in Figure 3, reproduced from an earlier 
paper (8), together with two sets of 
direct measurements of ear canal 
sound pressure level at American 
audiometric zero under the com- 
monly-used Permoflux PDR-8 ear- 
phone in an MX-41/AR cushion. 
Data from the National Bureau of 
Standards in Figure 3 were taken 
from an unpublished research memo- 
randum (1). 


It can be seen that the data for the 
552W indicate that it generates a 
more intense sound pressure level at 
equal loudness for all but the extreme 
high frequencies. In trying to under- 
stand this, one’s first thought is that 
it is related to the composition of the 
earphone and cushion combination, 
the 552W being very hard and the 
MX-41 cushion of soft sponge rubber. 
Accordingly, the W.E. 705A, an- 
other soft-cushion combination, was 
substituted for the cushioned PDR-8. 
Another hard-case model, the British 
tvpe 4026A, was also substituted. 
Holes were carefully drilled through 
the casings and cushions of the three 
units and identical pieces of plastic 
tubing inserted and glued firmly so 
that the end of the tube terminated 
at the center of the earphone and out 
about % inch from the earphone face. 
The tubes were 8.8 cm long, o.d. 1.9 
mm, i.d. 1.2 mm; the attenuation was 
well known (8). 

Six of the staff made loudness 
matches between the 705A, 552W and 
4026A earphones by a binaural alter- 
nate loudness balance method. This 
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Ficure 4. Amount by which SPL measured 


at the entrance to the ear canal under the 


WE 552W earphone exceeds that measured 
under the WE 705A earphone at equal 
loudness. 


method is time-consuming but appears 
to have distinct advantages in reduc- 
ing variance due to earphone place- 
ment, coupling thrust and temporal 
patterning of stimuli to be judged. 
Appropriate counterbalancing was 
built into the experimental design to 
control for learning, fatigue, order of 
earphone, etc. A holder was designed 
to take any two earphones and apply 
them to the pinnae with a thrust of 
2000 grams. 


Loudness matches were made with 
a standard voltage to the 705A ear- 
phone set to yield 20 db SPL re Amer- 
ican audiometric zero, at the octaves 
125-2000 cps. Higher frequencies were 
avoided at this time because of the 
variability introduced by standing 
waves. After balancing was com- 
pleted, the voltage to the comparison 
earphone was noted. Of course, the 
two ears are averaged in the binaural 
technique, so that ‘for any frequency 
a subject yielded only one voltage 
reading per comparison earphone. 
However, both the ears were utilized 
alternately when a particular phone 
was applied in the standard manner 
and the sound pressure level at the 
relevant voltage was read by a probe 
tube. 


The data for the 705A-552W com- 
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Figure 5. Amount by which SPL meas- 
ured at the entrance to the ear canal under 
the Standard Telephones and Cables, Ltd., 
Type 4026A earphone exceeds that meas- 
ured under the WE 705A earphone at equal 
loudness. 


parison confirm the conjecture that 
equal loudness under earphones does 
not always yield equal canal sound 
pressure ‘level. Figure 4 shows that 
the 552W generates 4-8 db more 
sound pressure level. If we now think 
of this difference as a correction fac- 
tor, we can apply this in Figure 3 and 
find an extremely close correspond- 
ence between our own and Munson’s 
estimates of canal sound pressure level 
at American ‘Normal.’ 

The data for the comparison of 
the 705A with the 4026A earphone 
are shown in Figure 5 . They are simi- 
lar to those found in Figure 4, except 
that the difference between earphones 
are negligible at 2000 cps. The addi- 
tion of the correction factor here, 
however, only increases the difference 
between the values for the two 
phones. Also in Figure 5 are data 
showing the difference in ear canal 
sound pressure level when absolute 
threshold measurements are used 
instead of loudness balances. Abso- 
lute threshold measurements can be 
thought of as loudness balancing by 
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monaural matching at 0 db sensation 
level. From these data we would pre- 
dict that on any survey of ‘normal’ 
hearing in which both the 4026A and 
the 705A earphones are used on the 
same ears, the ear canal sound pressure 


level would be somewhat greater 
under the 4026A. 
Several explanations have been 


offered for some or all of these differ- 
ences. The fit of the earphone to the 
head is critical, especially at low fre- 
quencies where a small leak can neces- 
sitate increased earphone voltage to 
reach equal sound pressure level at 
any one point. This fit should be 
better with a soft cushion, as with 
the 705A. But while it is easy to see 
that it might be necessary to add an 
increased ‘voltage to an earphone in 
order to overcome the loss due to a 
leak, it is still hard to understand why 
equal sound pressures at the entrance 
to the ear canal do not necessarily 
yield equal loudness. 


The 705A differs from the other 
two earphones not only in fit, but also 
in the reduced possibility of conduc- 
tion by routes other than air, either 
by ‘cartilage conduction’ from the 


pinna through to the eardrum, as 
Barany (2) would suggest, or by 
some osseous route or routes. The 


earphones were in firm contact with 
the head, rendering such a possibility 
more plausible and they had a tend- 
ency to improve bone conduction 
through a partial occlusion of the 
canal. 


The conduction explanation is con- 
sidered to be the most satisfactory, 
but it hardly explains the data at the 
higher frequencies where attenuation 
would greatly reduce the bone con- 
duction. component. At these fre- 
quencies some other factor must be 
looked for. An unexplained, but per- 
haps relevant, observation is that when 
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one speai:s while wearing a tightly 
coupled 4026A earphone, one’s own 
voice has a peculiar ringing quality 
that is not nearly so noticeable with 
one of the sponge-neoprene earphone 
cushions. 


The data in Figure 5 throw some 
light on the problems encountered in 
attempting to standardize audiometry 
in terms of ear canal sound pressure 
level. The British (5) recently pub- 
lished data on the threshold sound 
pressure level in the ear canal under 
the 4026A earphone. These data at 
first glance seem to indicate that, up 
to 25 db, the British ear is more 
sensitive than the American ear. But 
one must be careful to make correct 
comparisons. It is obviously incorrect 
to compare sound pressure level de- 
veloped in a_ closed coupler with 
sound pressure level measured in the 
ear canal. Discrepancies in this case, 
even for the same earphone voltage, 
may easily reach 15 db at 125 cps. 
It is also obv iously incorrect to com- 
pare coupler sound pressure levels that 
are measured in couplers of different 
design. Correction factors must be 
applied if comparisons are to be made 
in this manner. It now appears that if 
two earphones are to be compared 
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Ficure 6. Comparison of present data on 
SPL at threshold in ear canal. The differ- 
ences may be caused by the equipment used 
by the investigators. 
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by measuring the sound pressure level 
in the ear canal, a correction factor 
similar to, or derived similarly to, the 
data shown in Figure 5 must be ap- 


plied. 


Figure 6, from an earlier study (8), 
shows two laboratory surveys of 
‘normal hearing,’ one using the British 
4026A earphones (5), the other using 
a Permoflux PDR-10 earphone in the 


MX-41/AR cushion. 

There are obviously differences be- 
tween the British and American 
Standards, but it is not known whether 
they result from dissimilar equipment, 
from a diversity of methods employ ed 
or whether there actually is a differ- 
ence in the aural threshold between 
the British and American ear. 


Summary. The American audio- 
metric zero is now specified in terms 
- sound pressure levels generated in 

Type 9A coupler by the Western 
Flesamte 705A phone. The perform- 
ance of other phones is related to the 
705A by means of 
techniques. Pressure measurements 
show, however, that equal loudness 
under earphones does not always yield 
equal canal sound pressures. Various 
explanations have been offered for 
these differences. Since the British 
and American standards involve dif- 
ferent techniques, it is not yet known 
to what extent such effects account 
for the differences in the two audio- 
metric references. 


k »udness balance 


A Reassessment of the Problem of 
an International Standard for the 
Audiometric Reference Zero 


Personal opinion enters into the 
selection of facts from a series of pres- 
entations and enters even more 
strongly into discussion in areas of 
disagreement or of uncertainty. In 


composing this article, the reviewer 
has had the advantage of carefully 
rereading the full presentations of the 
Symposium and of a year’s time in 
which to reflect on the problems that 
were discussed. His personal views 
may or may not voice a consensus of 
those who participated. 

The central practical question is 
whether to retain or to modify the 
present American Standard for Zero 
Hearing Loss for Audiometric Pur- 
poses. The second question concerns 
how far we should be prepared to 
modify our present standard in order 
to agree with an International Stand- 
ard in case other nations cannot be 
persuaded to adopt the present Ameri- 
can Standard. On these questions 
there is agreement only that we should 
suspend judgment until the results of 
certain experimental studies now in 
progress are available and have been 
evaluated. These studies, and perhaps 
others that will be suggested by them, 
should resolve the most important 
doubts that still surround the prob- 
lems of storing of the standard and 
of transfer from one type of earphone 
to another. The reviewer hopes that 
the practical problems can be resolved 
sufficiently to allow international 
agreement on standard equipment and 
procedure, and on the adoption of 
standard values, even if the ‘missing 
6 db’ should still prove elusive and 
equal sound pressure level at the en- 
trance to the ear canai should not 
always give equal loudness. 


On many preliminary or collateral 


questions there seems to be fairly 
good agreement. For example, age 


does elevate the threshold of hearing, 
statistically speaking, particularly for 
the higher frequencies and for ages 
above 30 years. So does habitual ex- 
posure to sufficiently loud noise and 
so do certain otologically recognizable 
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abnormalities and diseases of the ear. 
It seems agreed that the standard of 
normal hearing should be based on 
the hearing » - group from which 
the influence of these factors is ex- 
cluded. There also seems to be agree- 
ment that the mode is the proper 
statistic to employ to express the cen- 
tral tendency. And the necessary 
specifications for the acoustic environ- 
ment of threshold tests are now unani- 
mously accepted. 


The clarification of the methods of 
selection, the conditions and the 
physical methods of measurement em- 
ployed in the USPHS audiometric 
survey should remove the doubts that 
some have held on these points. It 
now seems clear that another basis 
must be found to explain the differ- 
ences of auditory sensitivity found 
between this survey and the British 
tests and numerous American studies 
made under ‘laboratory conditions.’ 


Surprisingly, no one raised the ques- 
tion of the exact form of the acous- 
tic stimulus or the psychophysical 
method, although in 1936 a slower 
rise time for the signal was in vogue 
than at present. Apparently there is 
tacit agreement that the current use 
of ‘beeps,’ or brief tone bursts, does 
not significantly lower the ultimate 
threshold, even though it may expedite 
the procedure and require less effort 
from the listener. It will be helpful if 
no new or separate standard is re- 
quired for tone bursts, as they are 
employed in most forms of automatic 
audiometry. 


A general conviction developed 
during the symposium: that the cen- 
tral problem (the basis of the differ- 
ence between the present American 
and British standards) does not lie 
in the selection of subjects, in the 
nationality of the subjects, in the 
physical equipment employed, in the 


psychophysical methods used or in 
the later statistical analyses; the prob- 
lem probably lies only in small part 
in differences in the way the informa- 
tion is ‘stored’ and transferred in head- 
phones, couplers and pressure meas- 
urements. The difference seems to lie 
chiefly in the way in which the sub- 
jects are handled and the attitude of 
operators and subjects toward the 
measurement of auditory thresholds. 
The difference of attitude was best 
summarized by the phrases ‘clinical 
threshold’ and ‘survey type of stand- 
ard’ on the one hand and ‘laboratory 
ear’ or ‘laboratory standard’ on the 
other. (This opinion is now supported 
by the analysis of data from the 
second as well as from the first Wis- 
consin State Fair study, recently pub- 
lished by Glorig and his associates 


(6).) 


The ‘laboratory standard’ seems to 
be reliable. It has been reproduced a 
number of times on both sides of the 
ocean. It is consistent with the equal 
loudness contours, which are basic for 
the psychologist and for the acoustical 
engineer. The ‘survey’ or ‘clinical 
standard’ seems to be valid to the ex- 
tent that it has the tacit approval of 
American otologists and audiologists. 
The latter seem to be satisfied that 
the American Standard for zero hear- 
ing loss means what they want it to 
mean: the commonest value for the 
threshold of hearing, measured under 
clinical conditions in audiometrically 
naive young adults in good health and 
with ‘presumably normal’ hearing. It 
is not known whether this ‘clinical 
standard’ is as reliable as the ‘labora- 
tory standard.’ Perhaps the final anal- 
ysis of the Wisconsin State Fair data 
will settle this question. 


The American clinical standard has 
been established in this country for 
many years and the literature of 
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American audiology is based on it. 
There will probably be considerable 
resistance from otologists and audiolo- 
gists to a change to a new ‘laboratory 
type’ standard, at least if the proposed 
change is more than 5 db for the cen- 
tral speech frequencies. It will be 
necessary to convince them that the 
long run benefits of a standardization 
that is international and interdisciplin- 
ary will outweigh the inconvenience 
and the mental effort that will be 
needed in the years of transition. In 
the meantime, as long as there are two 
standards there will be confusion and 
a necessity for two names and two 
abbreviations. 


Within the next year, experimental 
results may establish the correctness 
of the assessment of the situation. If 
the assessment is confirmed, American 
professional people must choose. Shall 
the American Standard be ‘the com- 
monest value for the threshold of 
hearing measured under clinical con- 
ditions . . . ’ (Beasley) or shall it be 
one ‘which expresses the state of hear- 
ing...’ (Dickson), with the impli- 
cation that the measurement is made 
under completely favorable circum- 
stances and with favorable set and 
good motivation? The reviewer per- 
sonally favors an international stand- 
ard based on the British, rather than 
the USPHS approach. 


The reviewer also offers a final 
practical suggestion. Whether or not 
a change is made in the American 
Standard, it will be very helpful to 
introduce a new term to avoid the 
present confusion associated with the 


term ‘hearing loss.’ The new term 
should avoid the misleading term 
‘loss.’ It should express the idea of 


status relative to an accepted standard. 
Then the clinician can frame his con- 
cepts of ‘range of normal,’ ‘threshold 
of social adequacy of hearing,’ etc., 


on a scale that is purely descriptive 
and is not semantically loaded like 
the concept of ‘hearing loss.’ 


Very recently (in the preparation 
of the final report of CHABA Work- 
ing Group No. 25), just such diffi- 
culties were encountered with the 
multiple meanings of the term ‘hear- 
ing loss.’ In the medico-legal context 
it is very important to distinguish 
between the objectively measured 
threshold of hearing, as given by the 
reading on an audiometer dial and the 
implication of a ‘loss’ or impairment 
of hearing. Readings up to 10 db of 
‘hearing loss’ are within the range of 
normal threshold values and do not 
necessarily imply that the subject’s 
threshold is any higher than it ever 
was. Furthermore, an _ additional 
change of threshold in the direction 
of reduced sensitivity is now also 
called a ‘hearing loss, even though, 
for a given individual, the change 
may not have started from the audio- 
metric zero. 


To clarify this confusion Rosen- 
blith, G lorig and Davis, w riting for 
Working Group No. 25, are using a 
new term to designate a deviation 
from the American Standard for 
audiometric zero. This term is ‘hear- 
ing threshold level’ or, more briefly, 
‘hearing level.’ This will designate 
objectively the reading in decibels on 
the audiometer. For a change in the 
status of hearing of an individual, the 
term ‘threshold shift’ will be em- 
ployed. 


The reviewer believes that the terms 
‘hearing level’ and ‘threshold shift’ 
could be adopted universally to great 
advantage. The term ‘hearing loss’ 
would be retained to designate the 
symptom of diminished sensitivity of 
hearing, just as the otologist now uses 
it in the phrase ‘conductive hearing 
loss,’ with its suggestion of an ab- 
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normal condition. The new term 
‘hearing level’ would mean simply the 
deviation from an arbitrary reference 
level, with no built-in implication of 
abnormality. Positive numbers of 
decibels would mean elevation of an 
individual’s threshold of hearing 
above the threshold reference level. 

‘Hearing level’ would be closely 
related to the present ‘sensation level.’ 
The latter term would presumably be 
retained to indicate the number of 
decibels above the individuals own 
threshold level, whereas ‘hearing level’ 
would be referred to a general arbi- 
trary zero reference level. If the latter 
is the American Standard Level, the 
abbreviation would be ‘x db AHL’ 
(American Hearing Level). If the 
British level is used, it would be BHL 
and if an International Standard is 
adopted, we would write IHL for an 
audiometric reading that is referred to 
an International Hearing Level. 


Acknowledgements. Grateful ac- 
knowledgement is made of the cour- 
tesy of the original contributors in 
allowing the use of their material and 
for the helpful critical review by each 
contributor of the condensation of his 
statements. 


References 


1. Anonymous. Preliminary results: a 
comparison of sound pressures de- 
veloped in earphone couplers and in the 


mw 


>) 


wn 


10. 


JOURNAL OF SPEECH AND HEARING DISORDERS 


ear. National Bureau of Standards. Re- 
port, January 18, 1951. 

Barany, E. A contribution to the phys- 
iology of bone conduction. Acta. Oto- 
laryng., Suppl. 26, 1938. 

Beastey, W. C. National Health Sur- 
vey, Hearing Study Series, 1938, Bulle- 
tin No. 5. Washington: U. S. Public 
Health Service. 

Cuasa Report No. 5 (Davis, H., Eld- 
redge, D. H., and Usher, J. R., Eds.). 
The testing of hearing in the armed 
services. Technical Report No. 8 to the 
Office of Naval Research from the Cen- 
tral Institute for the Deaf under Con- 
tract Nonr 1151 (01), NR 140-069. 
Dapson, R. S. and Kine, J. H. De- 
termination of normal threshold of 
hearing and its relation to standardiza- 
tion of audiometers. J. Laryng. Otol., 
66, 1952, 366-378. 

Guoric, A., Quiceie, R., Wueeter, D. 
FE. and Grines, W. W. Determination 
of the normal hearing reference zero. 
J. acoust. Soc. Amer., 28, 1956, 1110- 


1113. 
Gtoric, A. and Wueeter, D. E. His- 
torical record of the Wisconsin State 


Fair hearing survey, 1954. Noise Con- 
trol, 6, 1955, 18-25. 

Harris, J. D. Normal hearing and its 
relation to audiometry. Laryngoscope, 
64, 1954, 928-957. 

Sivian, L. J. and Wuire, S. D. On mini- 
mum audible sound fields. J. 
Soc. Amer., 4, 1933, 288-321. 
Sremserc, J. C. and Garpner, M. B. 
On the auditory significance of the 
term ‘hearing loss.’ J. acoust. Soc. Amer., 
11, 1940, 270-277. 

Whee er, L. J. and Dickson, E. D. D. 
Determination of threshold of hearing. 
J. Laryng. Otol., 66, 1952, 379-395. 


acoust. 











Children As Guides 
To Teaching 


Jane E. Beasley 


Speech therapists engaged in clinical 
practice are continually searching for 
more effective teaching methods. Re- 
gardless of their theoretical back- 
ground or of the assistance received 
in their early supervised training, the 
day-by-day demands of w orking with 
children and young people c call for 
considerable ingenuity. New ideas are 
scrutinized to see if these will capture 
the attention of younger children or 
be meaningful and i interesting to older 
ones. Activities are devised that will 
involve children sufficiently for them 
to be willing to change unacceptable 
speech patterns in order to participate. 

This justifiable interest in practical 
procedures has certain consequences. 
On the one hand, it frequently leads 
to some worth-while discoveries that 
simplify planning: it may provide a 
fresh approach to working with a 
difficult class, or it may arm the in- 
experienced teacher with something to 
do. These advantages are not to be 
discounted. On the other hand, it 
seems possible that the very elabora- 
tion of a new game, contest, drill, or 
attempt to recreate a life situation in 
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which speech can be practiced may 
serve to deflect thinking from the 
children themselves. In structuring the 
child’s participation in a particular 
learning assignment thought to be 
beneficial to his speech, other aspects 
of his development may be over- 
looked. If the child does reveal some- 
thing of his own enthusiasm or re- 
bellion, the therapist’s concern with 
speech frequently requires that she 
redirect his energies toward the task 
at hand instead of attempting to un- 
derstand his behavior and deal with it. 
In such circumstances, teaching meth- 
ods or motivational devices can be- 
come a barrier to learning instead of a 
facilitating agent. 

In this article, two hypotheses are 
discussed: (1) that a child supplies his 
own suggestions for motivated learn- 
ing if there is attention to what he 
spontaneously says, does and feels; and 
(2) that attention to the child’s be- 
havior permits greater range for help- 
ing him with developmental processes, 
of which speech is only one part. 


Self-direction. A child-centered ori- 
entation is by no means new to educa- 
tion. Adherence to a child’s needs and 
interests as he reveals them in his con- 
versation, play, and in the level of his 
speech performance, furnishes useful 
clues to be used against the backdrop 
of prescribed content. It is generally 
accepted in instructional circles teday 
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that every child is an active, purposive 
individual with goals and motives of 
his own. The impulse for growth re- 
sides within him and cannot be forced 
or hurried from without. Real change 
has to be nurtured rather than maneu- 
vered. This suggests that the elements 
most suitable to each child’s learning 
cannot always be predetermined, par- 
ticularly when, as is true for children 
with speech difficulties, there has al- 
ready been a learning failure some- 
where in his developmental history. 
The steps in speech reeducation are 
not easy to define logically and sys- 
tematically in advance. Instead, the 
pattern of change assumes its own 
individual characteristics as growth 
continues. Assistance must begin 
where the child actually is, not where 
it is believed he ought to be, and then 
be integrated with the leads he himself 
gives as he progresses. Cantor (/) 
states: ‘All genuine learning in the 
final analysis is self-education.’ To set 
this process in motion requires as 
much attention to the child and his 
impetus for and resistance to change, 
as to the therapeutic techniques em- 


ployed. 


Self-enhancement. It is also gener- 
ally accepted that a child learns (in a 
wn Rares way) only those things 
which he sees as maintaiging or in- 
creasing his self-respect or security. 
Oftentimes a child’s sense of satisfac- 
tion is largely dependent on teacher 
praise. Of more lasting benefit, per- 
haps, is the child’s recognition of his 
abilities. The feeling that he is ‘all 
right’ is essential if he is to continue to 
improve. Snygg and Combs (3) hold 
that ‘activities and techniques which 
result in success and an increased feel- 
ing of self-esteem will be repeated; 
activities which result in failure or 
humiliation are avoided.’ Skillful 
teaching which brings about learning 


DISORDERS 


must reflect not only the child’s own 
urges to explore and extend his hori- 
zons, but it must also contribute to and 
sustain his feelings of worth about 
himself. 


Barriers to Learning. Provisions are 
not easily made for self-direction and 
self-enhancement in speech defective 
children. Some of the hazards may be 
intrinsic to the nature of the therapy 
process itself. What happens, for ex- 
ample, to a child’s speech spontaneity 
while he is receiving help? Instruction 
is usually begun with a negative evalu- 
ation of the way the child talks and an 
attempt to help him differentiate be- 
tween acceptable and unacceptable 
elements in his own speech and that 
of others. It is then followed by a 
rigorous structuring of what he is to 
say, how he is to say it, and repeated 
experience or practice. Early in the 
re-education sequence he has to rely 
on the direction of others to a large 
extent. It is expected in the ordinary 
course of events that he will incorpo- 
rate suggestions and gradually become 
able to regulate his own speech. 
Sometimes, unfortunately, this does 
not happen and the child continues to 
need reminders. In either case, since 
speech is an expression of a child’s 
independence and initiative, care must 
be taken that these qualities are not 
jeopardized when he is being assisted 
to modify his way of talking. 

What happens, on the other hand, 
to his feelings of acceptability during 
speech therapy? Corrective treatment 
can sometimes be very threatening. 
Such effects on the child are rational- 
ized by assuming that while he may 
feel less secure about himself when he 
is changing his speech, he will become 
a more comfortable and effective per- 
son once his speech improves. This is 
probably true for many children. For 
others, however, it seems debatable. 
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A young haat 7 person for that 
matter, ‘finds it almost impossible to 
differentiate emotionally between a 
shortcoming in a skill area and a per- 
vasive feeling of personal inferiority. 
The feeling may persist long after the 
skill has ceased to be a problem. Re- 
peated efforts to help a child make the 
fine muscular adjustment necessary to 
alter phonetic characteristics of cer- 
tain sounds may serve to diminish in- 
stead of increase confidence. Com- 
munication, at best, is fraught with 
distortions and barriers, many of 
which have their origins in the pro- 
hibitions placed on all y oung children. 
When a child has to have aid in talk- 
ing differently, the goal of appropriate 
articulation for him must not be 
achieved at the cost of a favorable 
self-concept. 


In essence, then, the barriers to 
learning in speech therapy constitute 
a two-horned dilemma. On the one 
hand, disordered speech clearly inter- 
feres with effective functioning and 
requires attention. On the other hand, 
steps in the therapeutic process, if not 
sensitively handled, may easily upset 
or injure the child’s development of 
ego strength. The problem then be- 
comes one of seeing what modifica- 
tions can be made in teaching which 
will ally it more closely with the child 
and be less likely to produce undesir- 
able side-effects. This suggests that the 
therapist, in order to assist children 
to learn, needs first to give herself 
time with children in order to dis- 
cover more about their world, time 
when she is not compelled to direct, 
channel, or umpire an activity, and 
time when she is available to partici- 
pate rather than manipulate. Such an 
approach also suggests that the thera- 
pist be familiar with the maturational 
stages in the growth of children - - - 
not only the characteristics of lan- 


BEASLEY: 


CHILDREN AS GUIDES TO TEACHING 693 
guage development, but also the con- 
flicting emotional drives which chil- 
dren have to work through at each 
age level. 


In the paragraphs that foliow, the 
developmental _ tasks of three age 
groups will be described with some of 
their implications for speech therapy. 


Three-to-Five-Y ear-Olds. The child 
from three to five vears of age must 
learn many forms of control in eating, 
dressing, toileting, rudiments of co- 
operative play, and self-assertiveness. 
Because of the amount of prohibition 
with which he is surrounded, he must 
also learn to cope with his destructive 
impulses and with his rage against 
such limitations. During this period, 
if clinical help in speech seems indi- 
cated, there should probably be a 
minimum of control and much en- 
couragement of the child’s exploration 
and experimentation, as in the situation 
described below. 


A small group of children with 
fragmentary language came to a uni- 
versity clinic two hours a day. Mate- 
rials were limited to blocks, dolls, 
some playhouse equipment, sand, and 
clay. One boy climbed into the doll 
bed each day, closed his eyes, and 
pulled the cover over himself. Every 
day the teacher said: ‘Night-night, 
Bobby.’ Eventually he repeated this. 
Later he put a doll in the bed and 
talked to it, using the same expression. 
Marjorie, who made few overtures to 
anyone, one day began tentatively to 
hand small pieces of clay to the 
teacher, and then to reach out for 
them to be returned. The teacher used 
the words ‘yours’ and ‘mine’ with her, 
pacing the words in accordance with 
the child’s action. The following day 
the little girl resumed the activity, 
accompanying it by ‘Give it you’ and 
‘Give it me. This phrase she later 
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used in other experiences when she 
became able to exchange toys with 
other children. Both children were 
free to move about and play as they 
chose. Instruction was only informally 
given, and then always in conjunction 
with what the children were already 
doing. Phonetic revision of their frag- 
mentary language was not attempted 
until much Jater. 


Six-to-Eight-Y ear-Olds. During the 
period from six to eight years of age, 
the child is learning industry, acquir- 
ing what Erikson (2) calls the tools 
and skills of the work world. Erikson 
further suggests that the child is al- 
most certain to be confronted with 
feelings of inferiority if he cannot or 
does not meet acceptable standards of 
performance. It would seem that any 
speech therapy for a youngster during 
this time should take into account the 
multiple pressures under which he is 
functioning. As in the following ex- 
ample, care should be taken not to 
increase pressures unduly and not to 
reinforce inferiority feelings which 
can so easily perv: ade the child’s self- 
concept for the remainder of his life. 


Three boys between the ages of six 
and eight came twice a week to a 
speech clinic after school. They were 
given a part of the hour to do as they 
liked. Sometimes they erected a big 
fort and carried on a noisy battle. 
Sometimes they played a quiet card 
game, or had a tic-tac-toe contest, or 
plaved hide-and-seek. Midway in the 
hour the therapist stopped the activi- 
ties and reviewed the childrens’ utter- 
ances. She selected phrases with which 
they needed help, such as ‘Keep away’ 
for ‘Teep away,’ and ‘It’s your turn’ 
for ‘It your turn.’ The boys either 
resumed their play and checked them- 
selves on one or two phrases, or 
stopped play entirely and worked 
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more intensively on speech elements 
for the rest of the period. In this 
situation, consideration was given to 
minimizing restrictions, to avoidance 
of undue emphasis on shortcomings, 
and to utilization of the boys’ own 
inventiveness for work on speech. 


Nine-to-Eleven-Year-Olds. The 
child who is between nine and eleven 
years old is acquiring more independ- 
ence, beginning to rebel against au- 
thority, and forming solidarity with 
his age group. During this time he 
does not need to be reminded of who 
is ‘boss’ as often as he needs positive 
support for his newly developed en- 
deavors. It is not always possible fora 
teacher to be aware at the time of 
the possibilities for learning contained 
in a fad or craze that can sweep a 
class. Sometimes, however, these can 
become the center of many new dis- 
coveries for both children and teacher, 
as in the following instance. 


In a clinic session which the chil- 
dren attended daily, one boy dis- 
covered during recess a supply of 
crickets in an abandoned tar- paper pile 
near the speech building. He went into 
business, catching the insects to sell 
for fishing bait in his neighborhood 
and sub-contracting with the other 
boys to work for him. This became 
such a_ successful business venture 
that speech goals became quite second- 
ary for the entire group. Only later 
did the teacher realize how this self- 
selected, highly motivated experience 
might have been converted into prac- 
tice on the sounds contained in count- 
ing, making change, price lists, keep- 
ing records, etc. Team organizations, 
collecting and trading, jokes and rid- 
dles, ‘top-this’ stories, and compliments 
are examples of self-motivated pursuits 
that lend themselves to speech cor- 
rection, too. 
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Conclusions 


A child-centered orientation to 
speech therapy w ith attention to the 
broad developmental processes of 
children poses some difficult issues. 
Such an approach, it may be argued, 
wastes time when work should be 
going on. Parents or school systems 
are paying for instruction, not play. 
The speech therapist is responsible 
primarily for the child’s speech, not 
his peripheral learnings. The space and 
equipment needed in such practices are 
somewhat different from what is usual 
in a speech program, and occasionally 
very impractical. It can also be argued 
that there is little research evidence as 
yet to indicate that implementation of 
such an approach brings about changes 
in speech as effectively as the more 
traditional methods. 

In spite of these persuasive argu- 
ments, it seems reasonable to assume 
that the fact that children solve suc- 
cessive developmental problems lead- 
ing to self-realization through their 
own initiated work and play expe- 
7 has relevance for speech ther- 

. When teachers are free to tap 
the leads children themselves provide, 
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and are resourceful in supplementing 
and extending such leads, children can 
serve as their own guides to meaning- 
ful correction. 


Summary 


The essential hypotheses of this dis- 
cussion are (1) that a child supplies 
his own suggestions for motivated 
learning if there is attention to what 
he spontaneously says, does and feels; 
and (2) that attention to the child’s 
behavior permits greater range for 
helping him with developmental proc- 
esses, of which speech is only one part. 
Certain of the problems are discussed 
which are associated with a child- 
centered orientation to speech therapy 
with attention to the broad develop- 
mental processes of children. 
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Suggestions For Terms Applied To 
Electrophysiologic Tests Of Hearing 


Robert Goldstein 


A. J. Derbyshire 


A diversity of terms and abbreviations 
have been applied to the electro- 
physiologic techniques used in the 
testing of hearing. We are advancing 
a set of terms that appear to us to be 
more appropriate than those com- 
monly used in audiologic literature. 
Two kinds of electrophysiologic 
phenomena are being used more and 
more frequently in clinical audiome- 
try: (1) the electric properties of the 
skin as manifested either by the im- 
pedance to flow of direct or alter- 
nating current, or by the differences 
in electric potential between two 
points on the skin; and (2) the elec- 
tric activity of the brain, as detected 
by electrodes attached to the scalp. 
Less frequently employed are such 
phenomena as the electric activity of 
the muscles and the heart, respiration, 
and changes in the volume of a finger 
or toe. Records of all these latter 
activities, as well as the electric activ- 
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ity of the brain, have a set of names 
and abbreviations which have a com- 
mon form (see Table 1). 

In order to be consistent with the 
conventional designations for the re- 
cording of various physiologic phe- 
nomena, and also to include the variety 
of ways in which the phenomena can 
be recorded, we suggest that the terms 
in Table 2 be used in clinical audiome- 
try. 

What we wish to call EDR Audi- 
ometry is presently more commonly 
called GSR Audiometry. Our main 
criticisms of the term Galvanic Skin 
Response (or Resistance or Reflex) 
are: (1) it does not clearly include 
changes in potential as well as in 
resistance, nor does it include changes 
in the complex impedance of the skin 
to the passage of alternating current; 
and (2) it does not contain descriptive 
words that are analogous to the words 
used in describing other electrophys- 
iologic phenomena. 

One may argue that, in spite of its 
shortcomings, the term Galvanic Skin 
Response is in rather common use and 
should be retained to prevent con- 
fusion. We wish to point out, how- 
ever, that a variety of terms have been 
used to designate this same phe- 
nomenon. The following is a list of 
some of the terms and abbreviations 
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TaBLe 1. Designation of the recording of various physiologic activities. 
Activity Recording Abbreviation 
Electric 
Brain-activity Electroencephalogram EEG 
Muscle-activity Electromyogram EMG 
Heart-activity Electrocardiogram EKG 
Respiration Pnuemogram PNG 
Volume-changes Plethysmogram PLG 
Taste 2. Suggested terms for use in clinical audiometry. (Similar terms can be constructed when 


electrocardiograms, electromyograms, pneumograms, or plethysmograms are used for audiometric 


purposes, é. g., EKR-Audio, etc.) 


__ Recording, Response, or Test 





Recording of the electric impedance or the electric potential 


of the skin. 


Significant changes in the electric impedance or potential 


of the skin following stimulation. 


Tests of ‘hearing’ which utilize electrodermal responses as 
indicators of reaction of the ear and central nervous 


system to sound. 


Recording of the electric activity of the brain from elec- 


trodes on the scalp. 


Significant changes in the pattern of electric 
the brain following stimulation. 


Tests of ‘hearing’ which utilize electroencephalic responses 
as indicators of reaction of the ear and central nervous 


system to sound. 





Term Abbreviation 
Electrodermogram EDG 
Electrodermal EDR 
Response* 

Electrodermal EDR- 
Audiometry Audio 

Electroencephal- EEG 
ogram 

activity of Electroencephalic EER 

Response 

Electroencephalic EER- 
Audiometry Audio 


*First introduced by Ruckmick and his colleagues (1, 2, 3, 4). 


that have been used in the physiologic, 
psy chologic and audiologic literature 
since 1950: Psy chogalvanic Skin Re- 
sistance (PGSR), Psychogalv anic Skin 
Response (PGSR) Psychogalvanic 
Skin Reflex (PGSR), Psy cho- galvanic 
Response (PGR), Galvanic Skin Re- 
sistance (GSR), Skin-Galvanic Test, 
Electroaudiogram (EAG), Electro- 
dermal Response (EDR), Psychogal- 
vanic Reflex (PGR), Galvanic Skin 
Reflex (GSR), Galvanic Skin Re- 
sponse (GSR), Réflexe Electrodermale 
(RED), and Réflexe Psychiatre. 

We believe that our suggestions 
provide a more inclusive term for the 
electric phenomena of the skin and 


greater uniformity in description of 
the various electrophysiologic phe- 
nomena. 
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Four Psychological Scaling Methods 
Applied To Articulation Defectiveness 


Dorothy Sherman 


Catherine E. Moodie 


The purpose of the present study was 
to compare several psychological scal- 
ing methods with respect to their use- 
fulness for scaling defectiveness of 
articulation of short segments from 
the continuous speech of children. 
The methods selected for evaluation 
were equal-appearing intervals, suc- 
sessive intervals, pair comparisons and 
constant sums. 


Selection of Scaling Methods 


1. The method of equal-appearing 
intervals was included because of its 
common use in experimentation with 
speech disorders. In the application 
of this method the observer is in- 
structed to assign numbers to the 
stimuli in relation to an equal-appear- 
ing intervals scale of severity. 

2. The more elaborate computa- 
tional procedure of the method of 
successive intervals, which can be ap- 
plied to equal-appearing intervals data, 
was also selected. This method is 
aimed at reducing the end effect, that 
is, the effect from a piling of judg- 
ments in the end intervals. For the 
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method of successive intervals, the 
assumption is made that the responses 
to the segments would be normally 
distributed if it were not for the 
terminal points of the scale. The data 
are normalized and then the relative 
width of each interval along the scale 
is estimated. These estimates serve as 
reference points in deriving scale 
values. A check of internal consist- 
ency is also provided. 

3. The method of pair comparisons 
was included because it is usually 
thought to be the psychological scal- 
ing procedure which will give the 
most dependable and useful results. 
Ordinarily, all stimuli to be evaluated 
are presented to the observer in all 
possible pairs. The observer is asked 
to make a comparative judgment for 
each pair by indicating which mem- 
ber of the pair seems greater with 
respect to some defined characteristic. 
In theory, observer biases, which ap- 
parently influence results obtained by 
interval scaling procedures, are elimi- 
nated by requiring the observer to 
make a discriminal reaction to each 
possible pair of stimuli. The method 
of pair comparisons also provides for 
a test of internal consistency. 

4. The method of constant sums 
was selected since it is designed to 
obtain values in terms of ratios and, 
thus, to result in a ratio scale instead 
of an interval scale. Ratio scales have 
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certain advantages over interval scales. 
They have absolute zeros; ratios of 
numbers on the scale can be used in 
all number and statistical operations 
and the results can be meaningfully 
interpreted. By this method the ob- 
server judges by reporting, in effect, 
his estimate of the ratio between two 
stimuli with reference to the charac- 
teristic to be scaled; usually, he esti- 
mates this ratio by dividing 100 points 
between the two members of the pair. 
Obviously, the required judgment is 
not a simple one, and the applicability 
of the method for the purpose of scal- 
ing speech defectiveness is open to 
question. 


Procedure 


Test Items for Scaling. Experimental 
material used for the four methods of 
scaling articulation defectiveness con- 
sisted of five-second segments from 
the continuous speech of children be- 
tween the ages of five and ten years 
selected from the experimental mate- 
rial employed in an investigation by 
Morrison (5). In the earlier experi- 
ment 60 five-second segments; one 
from the continuous speech of each 
of 60 children, were scaled on a nine- 
point equal-appearing intervals scale. 
To construct severity scales, four sets 
of nine segments each, with one seg- 
ment at each of nine levels of severity 
(36 in all) were selected from the 60 
segments. For the purposes of the 
present experiment, 27 of the 36 seg- 
ments were selected with scale values 
distributed as evenly as possible be- 
tween .50 and 8.50. They represented 
a range of articulation from normal 
to severely defective. 


Equipment. High fidelity equip- 
ment was used for recording of speech 
samples and for playback. Tape speed 
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was 15 inches per second. All listen- 
ing sessions took place in a sound- 
treated room. 


Observers. Three major groups of 
observers, 350 in all, judged the 
speech segments. The observers were 
undergraduate students currently en- 
rolled in an elementary psychology 
course. Two groups of 125 observers 
each were employed for the methods 
of pair comparisons and constant 
sums. The remaining 100 judged by 
the method of equal-appearing inter- 
vals. The equal-appearing intervals 
data were used to compute scale 
values both for the method of equal- 
appearing intervals and for the method 
of successive intervals. Not more than 
20 observers participated in any one 
listening session, this provision was 
made for the purpose of insuring con- 
trol of the listening procedure. 


Listening Procedure for Methods of 
Equal-Appearing Intervals and Suc- 
cessive Intervals. In the listening ses- 
sion for the methods of equal-appear- 
ing intervals and successive intervals, 
12 five-second practice segments pre- 
ceded the 27 experimental segments. 
These 12 segments were selected from 
the original experimental material to 
represent a range of articulation from 
normal to severely defective and the 
order of presentation was randomized 
with respect to severity of defective- 
ness. During the instructions speech 
samples representing the extreme ends 
of the scale were presented. The ob- 
servers first listened to the 12 practice 
segments without making judgments. 
They then judged the entire 39 seg- 
ments unaware of the fact that the 
first 12 were practice ratings. The 
order of presentation of the 27 ex- 
perimental segments was also random- 
ized with respect to severity of articu- 
lation defectiveness. Each segment 
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was preceded by an announcement of 
the segment number and followed by 
a three-second interval to allow time 
for the observers to record their judg- 
ments. 


A nine-point scale, extending from 
one, for least severe, to nine, for most 
severe, was employed. The observer 
was told that he could not place 
segments between any two of the 
nine points, but only at these points. 


The response sheets were collected 
and the observers were asked to rate 
the 27 experimental segments again. 
The order of presentation of the seg- 
ments remained constant. Again the 
response sheets were collected and the 
experiment was repeated. The session 
required approximately one hour. 


Listening Procedure for Method of 
Pair Comparisons. In the listening 
procedure for the method of pair 
comparisons, the 27 five-second seg- 
ments were presented to the observers 
in pairs. Rather than pairing each 
segment with every other segment, a 
modified procedure was used. The 27 
segments were numbered in order 
from least to most severe according 
to the scale values obtained by Mor- 
rison (5). Each segment from Num- 
ber 1 through Number 9 was paired 
with every other segment in this 
group. Segments Number 7 through 
Number 15, Number 13 through 
Number 21, and Number 19 through 
Number 27 were paired in the same 
manner. This procedure resulted in a 
total of 144 pairs of segments. Order 
of presentation of first or second 
within a pair was alternated for each 
sample. No segment was presented in 
two successive pairs. Each pair was 
preceded by the announcement of the 
pair number. A one-second interval 
separated the two segments in each 
pair, and a three-second interval fol- 
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lowed each pair to allow time for 
making and recording the judgment. 
Twelve practice pairs were pro- 
vided for the observers. These 12 
pairs were composed of randomly 
arranged pairs from the practice seg- 
ments used in the interval scaling. 
The same procedure was used to re- 
cord these practice pairs as was em- 
ployed with the experimental pairs, 
including announcement of pair num- 
bers and intervals for judging. The 
observers were informed that these 12 
pairs were for their own practice. 


The observer was instructed to 
listen to each pair of segments and to 
indicate which of the two, the first or 
the second, seemed more severely de- 
fective in articulation by writing J or 
2 in the appropriate space on the re- 
sponse sheet. Iwo pairs were used 
during the instruction period to illus- 
trate how to record the number of the 
segment which seemed more defective 
in articulation. The session required 
approximately one and one-half hours, 
including a ten-minute rest period 
after the first half of the pairs had 
been judged. 


Listening Procedure for Method of 
Constant Sums. The method of con- 
stant sums involved making judg- 
ments in relation to pairs of segments 
just as the method of pair comparison 
did. However, the observer, instead 
of being instructed to make a simple 
comparative judgment, was asked to 
evaluate the relative degree of defec- 
tiveness displayed by the members of 
each pair. He was told to do this by 
dividing the constant sum of 100 be- 
tween the two. Thus, if the two seg- 
ments within a pair seemed equally 
defective in articulation, 50 points 
were to be assigned to the first and 50 
points to the second. If one segment 
of a pair seemed more severely defec- 
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tive than the other, a relatively larger 
number of points was to be assigned 
to the more severely defective seg- 
ment. Two pairs of segments were 
played during the instruction period 
for illustrative purposes. The observer 
was instructed to record his judg- 
ments on the response sheet in the 
two squares provided for each pair. 
The points for the first segment were 
recorded in the left-hand square and 
those for the second segment in the 
right-hand square. 


The pairings were the same for the 
method of constant sums and the 
method of pair comparisons. The only 
important difference between the two 
presentations of the segments was that 
it was necessary to allow an interval 
of six seconds following each pair in 
the constant sums procedure for the 
observers to make and record their 
judgments. The same 12 practice pairs 
preceded the experiment and each 
pair was introduced with the an- 
nouncement of the pair number. 


Computational and Evaluative Pro- 
cedures. For the method of equal- 
appearing intervals, median scale 
values and Q-values were obtained 
from the judgments in the manner 
described by Thurstone and Chave 
(6). 


The procedure outlined by Att- 
neave (1) was used to compute scale 
values for the method of successive 
intervals. The procedure of Edwards 
and Thurstone (3) for computing a 
table of theoretical proportions in 
each interval was employed to check 
internal consistency. ‘ 


Thurstone’s Case V procedure (4) 
was used to obtain scale values for the 
method of pair comparisons. The 
Mosteller chi-square test (4) was ap- 
plied to study the internal consistency 
of the pair comparison scale values. 


A procedure recommended and de- 
scribed by Baker and Dudek (2) was 
employed to compute scale values for 
the method of constant sums. The 
first step was to obtain the total num- 
ber of points assigned to each stimulus. 
The total number of points for each 
stimulus was then divided by the total 
for the smallest stimulus instead of by 
sucessive totals. This particular pro- 
cedure was used to avoid cumulative 
multiplication and still maintain the 
smallest stimulus as the defined unit 
of the scale. 


Sets of scale values were studied by 
means of graphical comparisons. In 
some cases the relationships were 
found to be linear and, in others, 
curvilinear. When linearity prevailed, 
Pearson r’s were computed and re- 
gression equations obtained. 


Evaluation of Scaling Methods 


The scale values for the 27 experi- 
mental segments computed from the 
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Ficure 1. Scale values obtained by the 
method of equal-appearing intervals (E.A.1.) 
in this study plotted against the correspond- 
ing scale values obtained by the same 
method by Morrison. 
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first set of judgments by the method 
of equal-appearing intervals were 
plotted against the corresponding 
values obtained by Morrison. Figure 1 
shows the plot of these two sets of 
scale values as well as the linear re- 
gression line. This regression line, the 
equation for which is Y = .78X + 
1.17, demonstrates the primary differ- 
ence between the two sets of values. 
The range of the scale values obtained 
from the data of the present experi- 
ment is comparatively restricted at 
both ends of the scale, especially at 
the low end. Deviations from the 
regression line can also be seen in the 
plot. Only four of the deviations are 
as large as or larger than 1.00. The 
average deviation 1s .58. Possibly these 
differences and the constriction of 
the scale resulted from the changed 
order and sequence of presentation 
when only 27 of the originally scaled 
60 segments were judged. The cor- 
relation (.95) between the two sets 
of scale values, however, is high. 
Thus, in spite of the above-noted 
differences, the assumption that the 
procedure yields satisfactorily reliable 
scale values seems justified. 

Further evidence of reliability is 
provided by comparisons of the three 
sets of scale values obtained from the 
judgments made on three presenta- 
tions of the 27 segments in the present 
experiment. When the values obtained 
from the data from one presentation 
are plotted against those from any 
other presentation, in each instance all 
plotted points fall extremely close to 
the linear regression line. For this 
reason the plots are not reproduced 
here. For all three comparisons the 
correlation coefficient is .99. The 
method of equal-appearing intervals 
can thus be used with confidence as 
far as reliability is concerned. 


All references made later to the 
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scale values obtained by the method 
of equal-appearing intervals will refer 
to the first of the three sets of scale 
values obtained by this method in the 
present study. 


Scale values were computed by the 
method of successive intervals from 
a table of cumulative proportions 
yielded by the method of equal- 
appearing intervals. Cumulative theo- 
retical proportions of judgments in 
the nine intervals for each of the 27 
segments were obtained and compared 
with the corresponding observed 
cumulative proportions to evaluate 
the internal consistency of the succes- 
sive intervals scale values. The agree- 
ment between the observed and theo-~ 
retical proportions is very close. Only 
11 of the 216 theoretical proportions 
which are free to vary show devia- 
tions from the observed proportions 
which exceed .05. The mean deviation 
of these 216 proportions is only 019. 
This close agreement indicates that 
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Figure 2. Scale values obtained by the 


method of equal-appearing intervals (E.A.1.) 
plotted against the corresponding scale 
values obtained by the method of successive 
intervals (S.I.). 
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the successive intervals scale is in- 
ternally consistent. 

The scale values obtained by the 
method of successive intervals were 
plotted against the scale values com- 
puted by the method of equal- appear- 
ing intervals. The plot, shown in 
Figure 2, along with an obtained cor- 
relation coefficient of .99, indicates 
very close agreement between the 
two sets of scale values. Only two of 
the deviations from the linear regres- 
sion line, as seen in the plot, exceed 
50, and the average deviation from 
the linear regression line is only .23. 
Thus, in view of the demonstrated in- 
ternal consistency of the successive 
intervals scale and the close agree- 
ment between the scale values derived 
for the methods of successive intervals 
and equal-appearing intervals, the use 
of either method for scaling defective- 
ness of articulation seems warranted. 
However, the method of equal- 
appearing intervals seems much more 
practicable when the labor involved 
in computation is considered. 


In scaling other types of speech 
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Figure 3. Scale values obtained by the 


method of equal-appearing intervals (E.A.L) 
plotted against the 
values obtained by the method of pair com- 


parisons (P.C.). 


corresponding scale 
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disorders, the more elaborate method 
of successive intervals may be war- 
ranted. However, it seems likely that 
a comparison of sets of scale values 
obtained from the same data on such 
speech disorders as voice quality or 
stuttering by the method of successive 
intervals and by the method of equal- 
appearing intervals would result in 
agreement as close as that which was 
found in this study. 


> 


Figure 3 shows the scale values ob- 
tained by the method of pair compari- 
sons plotted against the values ob- 
tained by the method of equal-appear- 
ing intervals. Examination of the plot 
makes readily apparent the linear re- 
lationship between the two sets of 
values. The average deviation from 
the regression line is only .46. The 
correlation coefficient of .96 indicates 
a close relationship between the two 
sets of scale values. If the particular 
scale values obtained in this experi- 
ment by the method of pair com- 
parisons are evaluated by comparison 
with the values obtained by the 
method of equal-appearing intervals, 
they must be accepted as satisfactory. 
However, the four Mosteller chi- 
square tests of internal consistency’ of 
the scale values obtained by the 
method of pair comparisons were all 
highly significant. The method of 
pair comparisons with computation of 
scale values by Case V is thus not, in 
general, to be considered satisfactory 
for scaling speech samples such as 
those employed in this experiment. 


The lack of internal consistency 
may have resulted from inequality of 
discriminal dispersion. In this case an 


*The chi-squares obtained for the four 
groups of segments were 148.47, 107.40, 
165.08, 192.65. A chi-square of 48.28 
(df = 28) is required for significance at 
the 1% level of confidence. 


and 
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Ficure 4. Scale values obtained by the 


method of equal-appearing intervals (E.A.I1.) 
plotted corresponding 
values obtained by the method of constant 
sums (CS.) 


against the scale 


appropriate solution can be accom- 
plished under the assumptions of Case 
lll (4). The computational proce- 
dures, however, are even more labori- 
ous than those for Case V. The addi- 
tional time and labor which would be 
required in the present instance did 
not seem justified. 


In view of the demonstrated reli- 
ability of scale values obtained by the 
method of equal-appearing intervals 
and their close agreement with the 
internally consistent scale values ob- 
tained by the method of successive 
intervals, the method of equal-appear- 
ing intervals would, in general, be the 
preferred choice for the task of scal- 
ing short segments of speech with 
respect to articulation defectiveness. 
The simplicity of the method, includ- 
ing computational procedures, makes 
possible the scaling of many more 
speech segments with a reasonable 
amount of time and labor than either 
of the other two methods, particularly 
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Ficure 5. Scale values obtained by the 
method of successive intervals (S.I.) plotted 
against the corresponding scale values ob- 
of constant sums 


tained by the method 


(CS.). 


the method of pair comparisons. 
The distribution of scale values ob- 
tained by the method of constant 
sums appears to be very different 
from those obtained by the other 
three methods. Figures 4, 5 and 6 
show the scale values obtained by the 
method of constant sums _ plotted 
against those obtained by the other 
three psychological scaling methods, 
respectively. The smooth curves were 
drawn by inspection. The curvilinear- 
ity of each of these plots would indi- 
cate that something different was 
operating in the measurement by the 
method of constant sums. Figures 4 
and 5, where the constant sums scale 
values are plotted against the scale 
values of equal-appearing intervals and 
successive intervals respectively, are 
highly similar. In each instance the 
trend line is definitely curvilinear with 
small deviations from the line at the 
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Ficure 6. Scale values obtained by the 


method of pair comparisons (P.C.) plotted 
against the corresponding scale values ob- 
of constant sums 


tained by the method 


(CS.). 


lower end of the scale and larger 
deviations from the line through the 
middle and upper end. The similarity 
of these two plots is to be expected 
because of the high correlation be- 
tween the equal-appearing intervals 
and successive intervals scale values. 
Figure 6, which shows the constant 
sums scale values plotted against the 
pair comparisons scale values, also 
illustrates a curvilinear relationship. 
The points, however, fall much closer 
to the trend line, and the function, 
although curvilinear, appears to de- 
part less markedly from linearity. A 
possible explanation might be that the 
judgments were made in response to 
the same pairings of segments. The 
curvilinearity, however, is to be ex- 
pected because of the high correlation 
between the scale values obtained by 
the methods of pair comparisons and 


equal-appearing intervals. 


As may be seen in any one of the 
plots, the constant sums scale values 
cluster at the extremes of the scale 
with large gaps through the middle of 
the range. Possibly the method of 
constant sums requires the listener to 
make too fine a discrimination be- 
tween speech samples, or the large 
gaps may have resulted from the com- 
putational procedure involved. The 
multiplication of ratios to find scale 
values may cause overestimation of 
the values in the middle and upper 
end of the scale. The use of the seg- 
mented system of pairing employed in 
this study may also be open to ques- 
tion. However, it is obvious that the 
pairing of each segment with every 
other segment places serious restric- 
tions on the number of samples which 
can be scaled. In terms of the unequal 
dispersion of scale values and the 
demonstrations of non-linearity, the 
values obtained for the method of 
constant sums in the scaling of articu- 
lation defectiveness appear to be the 
least useful of the four sets of scale 
values. 


Summary 


The purpose of this study was to 
evaluate and to compare the usefulness 
of several psychological scaling meth- 
ods applied to short segments of the 
continuous speech of children with 
defective articulation. The four psy- 
chological scaling methods used were 
equal- appearing intervals, successive 
intervals, pair comparisons, and con- 
stant sums. Test items for scaling were 
high fidelity tape-recordings, five 
seconds in length, of the continuous 
speech of children between the ages 
of five and ten years. The segments 
represented a range of articulation 
from normal to severely defective. 
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Observers who judged the samples 
were university students currently 
enrolled in an elementary psy chology 
course. For each of the methods of 
pair comparisons and constant sums 
a different group of 125 observers was 
employed. One hundred observers 
judged by the method of equal- 
appearing intervals. The equal-appear- 
ing intervals data were also used to 
compute scale values for the method 
of successive intervals. Evaluations of 
these methods were made by studying 
the correlations between sets of scale 
values, demonstrations of linear or 
non-linear relationships between sets 
of scale values, and the presence or 
absence of internal consistency within 
sets of scale values. ; 


On the basis of the experimental 
results, the method of equal-appearing 
intervals seems to be the most useful 
for scaling defectiveness of articula- 
tion. The scale values obtained by this 
method were reliable, relatively easy 
to compute, and in close agreement 
with the internally consistent scale 
values obtained by the method of suc- 
cessive intervals. 

The scale values obtained by the 
method of pair comparisons were 
demonstrated to lack internal con- 
sistency; another method of compu- 
tation which would allow for unequal 
discriminal dispersions might possibly 


yield internally consistent scale values. 
The laboriousness of the method, 
however, contraindicates its usefulness 
in general. 


The scale values derived by the 
method of constant sums were quite 
different from the values pelt by 
the other three scaling procedures. 
The distribution with clustering of 
scale values at the extremes of the 
scale which resulted from the method 
as used in this study cannot be mean- 
ingfully interpreted. Sources of error 
were not definitely located. 
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Behavioral Rigidity In 


Speech-Handicapped Children 


Ervin Kapos 


Nicholas A. Fattu 


Some of the obstacles encountered in 
the treatment of speech-handicapped 
children are their perseveration in 
fixed patterns and sequences of sounds, 
and their inability to change readily 
from one sequence of sounds to an- 
other. Perseveration in response pat- 
terns is the definition of rigidity, or 
behavioral stereotypy, as measured 
by the index suggested by Miller and 
Frick (5). Much has been written, 
moreover, about the rigidity of apha- 
sics. 


The question therefore presents it- 
self: Is there a difference between 
speech-handicapped subjects and 
“normal” subjects in general be- 
havioral rigidity, as measured by a 
non-verbal task? Are there, more- 
over, any differences in general be- 
havioral rigidity among speech- handi- 
capped subjects that might be related 
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to their specific disorders? If such 
differences can be shown to exist, 
then the results of research to dis- 
cover the manipulatable stimuli that 
affect behavioral rigidity may have 
considerable significance for speech 
therapy. 


Apparatus and Measure 


Two studies were conducted. The 
apparatus employed in the first study 
was a two-switch electromaze anal- 
ogous to a four-switch maze de- 
veloped by Kruglak et al. (4), and toa 
four-switch maze employed by Fattu, 
Kapos and Mech (2, 3). The two 
spring-switches were centered on the 
side of the maze facing the subject, 
with a single red light between and 
slightly above them. The problem fac- 
ing the subject on each trial was to 
find the one switch that illuminated 
this light. Illumination of the light 
terminated a trial, and the next one 
began when the experimenter ex- 
tinguished the light, thus setting up 
the next solution. The maze was con- 
structed with a repeating series of 24 
randomly selected solutions _ built 
into it. — 


The apparatus employed in the 
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second study was the four-switch 
maze employed in previous investiga- 
tions by Fattu, Kapos and Mech (2, 
3). Housed in a case similar to that 
of the two-switch maze, this electro- 
maze had four switches with adjacent 
red lights arranged at the vertices of 
a square on the side facing the subject. 
All four lights illuminated when the 
subject depressed the correct switch 
a single time. The task was to find the 
correct switch. As in the case of the 
two-switch maze, extinction of the 
lights indicated that the next trial 
could begin. 


The index of behavioral peed 
proposed by Miller and Frick (5) i 
essentially a measure of the aah" Die 
bility of a given response in a chain, 
when a fixed number of responses pre- 
ceding it are known. Clearly, this pre- 
dictability depends on both the num- 
ber of possible alternatives, a, for the 
response and the relative frequencies 
with which these alternatives occur. 
The index is defined in terms of a 
property of any sequence of s (s 2 1) 
responses in the chain called its un- 
certainty (U). This quantity is related 
directly to a and inversely to s; for 
fixed a and s, U is maximum when all 
alternatives are equally probable. 


Miller and Frick show that the s-th 
order of approximation for U may be 
written as: 

U, = —* p(Q,,R;) logs Pa; (R;), 
where p(Q;, R;) is the probability that 
the sequence Q, will occur and will 
be followed by the event R; while 
Po, (R;) is the probability that a 
given occurrence of the sequence Q, 
will be followed by the event R;. The 
quantity U, may be interpreted as the 
uncertainty with which a given re- 


sponse can be predicted when the 
preceding s-1 responses are known. 


The ratio U,/Umax provides a 
measure of uncertainty that is inde- 
pendent of a and is called the relative 
uncertainty. The index of behavioral 
stereotypy, finally, is defined as 
C, = 1 — (relative U,). For the case 
of binary data, valuable computational 
simplifications have been suggested by 
Newman (6). 


Subjects 


The subjects were 42 patients at 
the Indiana University Speech Clinic, 
and 42 ‘normal’ (i.e., without obvious 
speech defects) pupils who came from 
schools serving the university com- 
munity. Tw enty-s seven of the ‘speech- 
handicapped subjects were used in the 
first study and 15 in the second. The 
sample for the first study included 21 
boys and six girls, ranging in age from 
five years and six months to 19 years 
and nine months at the time of testing, 
with a median age of eight years and 
10 months. Eighteen of them were in- 
patients of the Clinic, while nine were 
out-patients. Table 1 summarizes the 
data on their disorders and ages, as 
listed by the Speech Clinic. 


Tasie 1. Distribution by age and type of dis- 
order of speech-handicapped subjects in the 
study which utilized the two-switch electromaze. 


Disorder n Median Range of Ages 
Age 





Delayed speech 8 9.08 8.25-11.75 
Cerebral palsy 6 5.83 5.50-6.83 
Aphasia 5 7.58 7.17-8.83 


Defective articu- 
lation 4 15.58 13.17-17.58 


Other 4 15.42 12.67-19.08 
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TaBLe 2. Distribution by agé and ( type of dis- 
order of speech-handicapped subjects in the 
study which utilized the four-switch electromaze. 


Disorder n — Range of Ages 





Delayed speech 1 7.75 — 
Aphasia 3 11.33 8.08-12.50 
Defective articu- 

lation 9 7.42 5.58-10.83 
Other 2 12.83 12.17-13 .50 


It is readily apparent from inspec- 
tion of Table 1 that the subgroups 
with various disorders differed sub- 
stantially in age, and this may appear 
to be a ‘significant secondary variable 
in the study. However, an unpublished 
study by ‘the authors, utilizing over 
500 ‘subjects, has failed to yield any 
measurable relationship between age 
and behavioral steroty py, as measured 
by the two-switch electromaze. 


The sample of speech-handicapped 
subjects for the second study included 
five boys and 10 girls, ranging in age 
from five years and seven months to 
13 years and six months at the time 
of testing, with a median age of eight 
years and three months. Table 2 sum- 
marizes the data on their disorders and 
ages, as listed by the Speech Clinic. 
The samples of normal subjects in 
both studies were matched to the 
samples of speech-handicapped sub- 
jects in both age and sex. 


Procedure (Study 1) 


Upon entering the testing situation, 
each subject was informed that the 
object of the experiment was to see 
how few responses would be required 
to solve a series of ‘problems’ on the 
two-switch electromaze, the operation 
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TaBLe 3. The f-test for the difference in mean 
index of stereotypy obtained on the two-switch 
electromaze between males and females among 
the speech-handicapped subjects. 











Group n M S.D. t 
Males 21 0.160 0.126 
0.66 
Females 6 0.207 0.204 





of which was explained and demon- 
strated. The subject was not told that 
the solutions were in random order, 
and he was required to continue re- 
sponding until 102 responses had been 
obtained. These responses furnished 
100 sequences of three responses for 
the computation of the third-order 
index of stereotypy, C3. 


An average of 1.5 responses would 
be required to solve each problem in a 
random series on the two-switch elec- 
tromaze. The series of 24 random 
solutions was thus repeated roughly 
three times to obtain the 102 responses, 
and this repetition was not considered 
sufficient to provide a sequence of 
solutions recognizable by the subjects. 


Results (Study 1) 


A t-test (Table 3) was first com- 
puted for differences between male 
and female subjects in the group of 
handicapped subjects. The lack of 
significant differences between the 
sexes suggests that no distinction need 
be drawn between male and female 
subjects in ensuing sections of the 
analysis. 

An analysis of variance was next 
computed for differences in index of 
stereotypy between groups of sub- 
jects with various disorders. Table 4 
again indicates the grouping of the 
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Taste 4. Means and standard deviations of 
indices of stereotypy obtained on the two-switch 
electromaze for groups of speech-handicapped 
subjects with various disorders. 





Group n M SD. 
Delayed speech 8 0.141 0.136 
Serebral palsy 6 0.225 0.189 
Aphasia 5 0.186 0.113 
Defective articulation 4 0.135 0.152 
Others 4 0.163 0.105 


sample of 27 speech-handicapped sub- 
jects, and presents the means and 
standard deviations of the indices of 
stereotypy for each group. 


The value of F, .31, obtained in this 
analysis, which is summarized in Table 
5, was less than 1.00 and not significant. 
It thus appears to be impossible to dif- 
ferentiate between various disorders 
on the basis of behavioral rigidity, as 
measured by the two-switch electro- 
maze and the Miller-Frick index of 
behavioral stereotypy. 

Finally, the indices of behavioral 
stereotypy were compared for the 
speech-handicapped group and the 
‘normal’ group. Inspection of Table 6 
shows that the means for both groups 
were 0.170, with only a minor dif- 
ference in the standard deviations. It 
follows from this that no significant 


Tasie 5. Analysis of variance for differences 
in indices of sterectypy obtained on the two 
switch electromaze between groups of speech- 
handicapped subjects with differing disorders 


Source of d.f. Sumof Mean 
Variation Squares Squares 


Total 26 0.594 
Between groups 4 0.031 0.008 0.31 
Within groups 22 0.563 0.026 


DISORDERS 


Taste 6. Means and standard deviations of 
indices of stereotypy obtained on the two-switch 
electromaze for speech-handicapped and ‘normal’ 
subjects. 





Group n M S.D. 
Handicapped 27 0.170 0.148 
Normal 27 0.170 0.122 


differences exist between the two 
groups. 

It appears, therefore, that speech- 
handicapped subjects do not differ 
from ‘normal’ subjects in general be- 
havioral rigidity, as measured by the 
methods employed in the present 
study. Moreover, no significant dif- 
ferences are apparent among groups 
of speech-handicapped subjects with 
differing disorders. 


Procedure (Study 2) 


In view of the results of Study 1, it 
was decided to compare the indices of 


rigidity of speech-handicapped and 
‘normal’ subjects as determined by 


their responses to the four-switch 
electromaze. The subjects employed 
in Study 2 were not the same as those 
employed in Study 1 

Each subject was required to con- 
tinue responding until 201 responses 
had been obtained. These furnished 
200 sequences of two responses for the 
computation of the second-order in- 
dex, C,. (The number of classes into 
which the sequences are placed is a’; 
this accounts for the larger number of 
responses required for C, on the 
four-switch maze than for C, on the 
two-switch maze.) In an earlier study, 
Fattu, Kapos and Mech (3) found a 
correlation of 0.905 between C, and C, 
obtained from responses on the four- 
switch maze. 
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TaBLe 7. The t-test for the differences in mean 
indices of stereotypy obtained on the four-switch 
electromaze between males and females among 
the speech-handicapped subjects. 


Grou P n M S.D. t 


Males 5 0.225 0.156 


Females 10 0.266 0.175 


Results (Study 2) 


As in Study 1, a t-test was first com- 
puted for differences between male 
subjects and female subjects in the 
speech-handicapped group (Table 7) 
The result confirms the absence of sex 
differences in rigidity for speech- 
handicapped subjects. 

Inspection of Table 2, which pre- 
sents the distribution by type of dis- 
order of the sample of speech-handi- 
capped subjects, shows that the anal- 
ysis for differences in stereotypy re- 
lated to ty pe of disorder as carried 
out for Study 1 cannot be replicated in 
the present case. Only one subject had 
delayed speech, none had cerebral 
palsy and three were aphasics; on the 
other hand, nine subjects, or 60% of 
the sample, had defective articulation. 
(There were also two subjects with 
other disorders.) Thus the only mean- 
ingful comparison lies between the 
group of subjects with defective artic- 
ulation and the group of aphasics. 
Since it is clear that none of the 
conventional parametric statistics are 
suitable for an analysis of this nature, 
the groups were compared by means 
of the Mann-Whitney statistic. The 
obtained value of U, which was 12, 
is not significant for groups of three 
and nine cases, respectively, and thus 
enables us to conclude that these 
groups of subjects do not differ in 


TaBLe 8. The ¢-test for the difference in mean 
indices of stereotypy obtained on the four-switch 
electromaze between speech-handicapped and 
‘normal’ subjects. 


Group n M S.D. t 


Handicapped 15 0.252 0.170 
3.12* 
Normal 15 0.098 0.022 


* Significant at the 0.01 level of confidence. 


behavioral rigidity. Although we must 
therefore assume that the index of 
behavioral stereotypy obtained from 
testing with the four-switch electro- 
maze does not discriminate between 
different disorders, it is clear that addi- 
tional data are needed to confirm this 
result. 

The result of the t-test for differ- 
ences in indices of sterotypy between 
the group of speech-handicapped sub- 
jects and the group of normal subjects 
is presented in Table 8. The obtained 
value of t was 3.12, which is significant 
beyond the 0.01 level of confidence. 
In view of the considerable divergence 
between the variances, the Mann- 
Whitney statistic was also applied to 
the data. The obtained value of 177 
for U, with n=m=15, is likewise 
seen to be significant at the 0.01 level 
of confidence, according to the tables 
compiled by Auble (/). 


Conclusions 


It thus appears that there is a signifi- 
cant difference between speech-handi- 
capped and ‘normal’ subjects in in- 
dices of stereotypy computed from 
responses to the four-switch maze, 
though the mean indices for the two 
groups were identical in the case of 
the two-switch electromaze. 

The sample of ‘normal’ subjects was 
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matched to the sample of speech- 
handicapped subjects in age and sex. 
Due to the evident difficulties in in- 
terpreting precisely the intelligence 
test data for the speech-handicapped 
subjects, no such matching could be 
done on the basis of intelligence. 


The authors inspected the available 
data concerning intelligence _ tests 
administered to the speech-handi- 
capped subjects who participated in 
the two studies. (Scores for the 
Wechsler Intelligence Scale for Chil- 
dren were available for most subjects.) 
Since the patients admitted to the 
University’s Clinic are usually severe- 
ly handicapped, the quotients obtained 
from the Verbal Scale, which were 
naturally rather low, cannot be con- 
sidered a good measure of intelligence. 
However, the quotients obtained from 
the Performance Scale were well dis- 
tributed, with both mean and median 
around 100. 

It is the opinion of the authors, 
therefore, that the greater rigidity 
shown by the speech-handicapped 
sample in the more complex multiple- 
choice situation should not be ascribed 
to differences in level of intelligence 
between the group of handicapped 
subjects and the group of ‘normal’ 
subjects.’ It appears that the more 


‘C, for the two-switch electromaze is not 
commensurable with C, for the four-switch 
maze, because of the differing orders of 
approximation. However, the C,; means for 
the two-switch maze were 0.148 for the 
handicapped group and 0.112 for the ‘nor- 
mal’ group. Comparison of these means 
with the C, means for the four-switch maze 
shown in Table 7 indicates only a very 
small difference for the ‘normal’ group, but 
a considerable increase from the two-switch 
maze to the four-switch maze for the 
handicapped group. A t-test for differences 
between these two means for the handi- 
capped group gives a value for t of 1.99, 
which is significant at the 0.01 level for 40 
degrees of freedom. 


DISORDERS 


complex task results in discrimination 
between speech-handicapped and 
‘normal’ subjects, but a firm statement 
concerning this must await further 
data. 


Summary 


Two studies were conducted. In 
Study 1, 27 ‘normal’ subjects and 27 
speech-handicapped patients of the 
Indiana University Speech Clinic were 
tested for behavioral rigidity on a 
two-switch electromaze. No signifi- 
cant differences were obtained in 
third-order Miller-Frick indices of 
stereotypy between male and female 
speech-handicapped subjects, among 
groups of speech-handicapped subjects 
with differing disorders, or between 
handicapped and ‘normal’ subjects. 


In Study 2, 15 speech-handicapped 
subjects and 15 ‘normal’ subjects were 
tested for behavioral rigidity on a 
four-switch electromaze. No differ- 
ences were obtained between male and 
female speech-handicapped groups, or 
between speech-handicapped groups 
with differing disorders. However, a 
difference significant at the 0.01 level 
of confidence was found between the 
speech-handicapped group and the 
‘normal’ group, with the latter group 
exhibiting the lower mean index of 
behavioral stereotypy. 
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Stuttering As Conflict: 


I. Comparison Of Therapy Techniques 
Involving Approach And Avoidance 


Joseph G. Sheehan 


Robert B. Voas 


In speech clinics throughout the 
country, stutterers can be found prac- 
ticing various grimaces, or repeating 
or prolonging syllables, in an effort to 
free themselves from the handicap. 
The experimental evidence underlying 
all this activity is rather slim, and the 
theoretical structure is a skeleton with 
most of the bones missing. 

In the treatment of stuttering, we 
do not know why these practices 
should work, or whether they really 
do. Historically, the technique is 
linked to Knight Dunlap and his con- 
cept of negative practice. Shortly 
after the appearance of Dunlap’s book, 
Habits, Their Making and Unmaking 
(2), speech pathologists at the Univer- 
sity of Iowa, notably Van Riper, 
Johnson, and Bry ngelson, applied the 
idea of negative practice to the treat- 
ment of stuttering. 


As originally formulated, Dunlap’s 
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negative practice stressed the con- 
scious and exact duplication of the 
usually habitual act. In speech therapy 
with stutterers at lowa, Dunlap’s tech- 
nique underwent modifications, such 
as the ‘bounce’ or voluntary syllable 
repetition. An _ excellent review of 
Dunlap’s work on negative practice 
and subsequent experimentation has 
recently been published by Lehner 
(6). Case (1) and Fishman (3) re- 
ported that Dunlap’s technique helped 
mild stutterers but not ‘speech block- 
ers’ (presumably more severe stutter- 
ers). Though Meissner (9) reported 
voluntary syllable repetition or 
‘bounce’ to be effective in reducing 
stuttering, Oxtoby’s data on a similar 
comparison failed to show significance 
(11). Thus, while the ‘bounce’ has 
continued to be used widely in clinics, 
solid statistical evidence that it is 
effective has been lacking. 

Clinics presently employ different 
techniques of negative practice, even 
in the absence of experimental evi- 
dence, because the techniques have 
appeared to help some stutterers. Ex- 
perimental evidence on the relative 
effectiveness, if any, of different tech- 
niques of negative practice would be 
a real contribution to clinical practice. 


On theoretical grounds, it is per- 
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haps even more important to secure 
data on the effectiveness of negative 
practice techniques: 


1. As a test of the conflict hy poth- 
esis in the approach-avoidance con- 
flict theory of stuttering (12, 13, 14). 
Some speech therapy techniques may 
be viewed as involving approach be- 
havior, while others involve avoidance. 
Theoretically, there should be an op- 
posite effect of using negative practice 
on primary as contrasted to secondary 
stuttering patterns. Secondary stutter- 
ing behavior involves acts of avoid- 
ance which are essentially irrelevant 
to the act of speaking (14). The pri- 
mary symptoms of repetition and pro- 
longation of syllables involve a type 
of approach behavior which is a rele- 
vant part of the act of speaking. The 
strengthening of such approach be- 
havior should enable the stutterer to 
speak better, while the practicing of 
avoidance should increase conflict 
(holding back) and make the stut- 
terer’s speech worse. 

2. As a test of the fear-reduction 
hy pothesis in approach-avoidance con- 
flict theory (13, 14). According to 
the fear-reduction hypothesis, the act 
of stuttering reduces fear and results 
eventually in increased fluency. If this 
is true, then deliberate stuttering 
should reduce fear more quickly. T he 
act of stuttering may reduce fear in 
the same manner as compulsive hand- 
washing Fr. 


3. As atest of functional autonomy 
in stuttering. It has been suggested 
that the fear in stuttering can become 
self-perpetuating. Once the stutterer 
develops fear, it keeps itself going. 
The stuttering is perpetuated accord- 
ing to immediate situational cues and 
reinforcers, rather than by deeper 
needs. In the negative practice tech- 
nique, only the external situation is 


changed, not the deeper need. There- 
fore, if stuttering is reduced or elimi- 
nated by this technique, this result 
would ‘support the position that stut- 
tering is primarily a reflection of situa- 
tional factors rather than underlying 
needs. 


4. As a test of reinforcement in 
stuttering. Practice of the stutterer’s 
secondary symptoms (as in the Dun- 
lap technique) should involve a rein- 
forcement of the stuttering, since at 
least the observable behavior is iden- 
tical with the actual stuttering pattern. 
If the last response before a stutterer 
speaks the feared word is the one most 
strongly reinforced, in accordance 
with the gradient of reinforcement 
(10), then this response and the ones 
immediately preceding it should be 
strengthened rather than weakened. 
On the other hand, Luper’s (8) re- 
cent results have caused him to ques- 
tion the applicability of the gradient 
of reinforcement concept to stuttering. 
However, it would appear from rein- 
forcement theory that Dunlap’s tech- 
nique should make the stutterer worse. 


This study sought to test the fore- 
going hypotheses by comparing the 
effect on stuttering adaptation of three 
different techniques of negative prac- 
tice currently used in speech therapy 
for stutterers. These techniques are: 
(1) imitation of the actual stuttering 
pattern (Dunlap’s technique), (2) 
bounce (voluntary syllable repeti- 
tion), and (3) slide (voluntary pro- 
longation). The study further sought 
to determine what effect the point of 
application of a negative practice tech- 
nique has. Should negative practice be 
used primarily on the same words on 
which stuttering ordinarily occurs? 
Would it be more effective as a fear- 
reducer if used on the preceding 
word or should negative practice be 
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TaB.e 1. In this experimental design each sub- 
ject read all four passages six times, applying 
one method at different points. C, P, R, and § 
refer respectively to different points of applica- 
tion of the method: Control, Preceding, Random, 
and Same. The entire design was replicated once. 


Passages 
Methods Subject I II IV 
I mitate, l C P R Ss 
Bounce, 2 R S Cc P 
or Slide 3 P Cc 8 g 
} Ss g P Cc 


applied on non-feared words as well 
—perhaps randomly throughout all 
speech? 


Procedure 


The subjects in this experiment were 
21 male and 3 female stutterers, rang- 
ing in age from 15-40 years. The sub- 
jects were just entering upon a pro- 
gram of therapy. The materials used 
were four 200-word reading passages, 
roughly equated for word difficulty 
and verbal content. 

The design of the study is outlined 
in Table 1. The 24 subjects were run 
in two series of 12 each, permitting 
one replication of the entire design. 
The subjects in each series were as- 
signed randomly to three ‘blocks’ as 
shown in Table 1. Each block of four 
read under one experimental condi- 
tion and under a control condition. 
Since the entire design was replicated 
once, there were two such ‘blocks’ for 
each experimental method. Thus eight 
of the 24 subjects made up an imitate 


group, eight a bounce group, and 
eight a slide group. 

Fach member of the imitate (or 
bounce, or slide) group performed 


on four different passages. Each pas- 
sage was read six consecutive times. 
One of the four adaptation readings 


5 


DISORDERS 


was used as a control (C), while the 
other three involved different points 
of applying the same speech therapy 
method. ‘oo were designated as 
Same (S), Preceding (P), ‘and Ran- 
dom (R) For example, subject 1 in 
the imitate group first read Passage | 
six times as a control (C), then Pas- 
sage II imitating his own stuttering 
on the words preceding those on 
which he previously stuttered (P), 
then Passage III imitating on randomly 
marked words (R), and finally Pas- 
sage IV imitation on the same words 
previously — (S). As can be 
seen from Table 1, the passages were 
always read in a same order. How- 
ever, the order of the control and 
point of application conditions were 
varied in four sequences. This design, 
which corresponds to  Lindquist’s 
Mixed Design, Type IV (7), permits 
the determination of the effects of 
therapy method independent of other 
variables in the experiment. Among 
these are passage and passage order 
effects, and point of application of the 
method — whether before difficult 
words, on difficult words or randomly 
throughout speech. On the assumption 
of zero interaction, the design permits 
the testing of other effects besides 
method. 

The experimental procedure was as 
follows. The subject sat opposite 
the experimenter and read into the 
microphone of a tape recorder. The 
experimenter underlined all words on 
which the subject stuttered, using 
identical copies of the passages read by 
the subject. Under the control condi- 
tion, the subject simply read the pas- 
sage six consecutive times, as in any 
standard adaptation study. Under the 
experimental condition, the first and 
sixth readings were control readings 
used as a pre-test and post-test for the 
experimental effect. Readings number 
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two through five involved the actual 
use of the experimental techniques. 
Prior to the first reading, each sub- 
ject was taught to imitate his own 
stuttering (or to bounce or to slide) 
Then he was given a practice period 
in which he rehearsed until he had 
satisfied the experimenter that he was 
sufficiently accomplished in the tech- 
nique for the purpose of the experi- 
ment. After the first reading, during 
which the experimenter marked stut- 
tered words, the subject was handed 
the experimenter’s marked copy, and 
began using a negative pr: actice tech- 
nique on the words indicated. 


The 
follows: 


general instructions were as 
‘You will be asked to read 
different passages several times. From 
time to time you will find words 
underlined. When you see underlined 
words, you are to (bounce, slide, imi- 
tate own block). Let’s see whether 
you know how to do this.’ prac- 
tice period followed, in which the 
examiner demonstrated the technique 
and the subject practiced examples. 
For the imitate group, 
used in practice. ) 


mirror was 
The specific instructions for the 
control condition were as follows: 
‘Read this passage aloud in the way 
most natural for you at this time. Read 
at your normal rate and do not fake 
any stuttering that would not other- 
wise occur. Do not use any special 
techniques to control your blocks.’ 


condition 
slide ), 


For each 
(imitate, bounce, or 
tions were given. Before the first 
reading, the control instructions 
quoted in the above paragraph were 
issued. Before the second reading the 
following instructions were given: 
‘On this next sheet you will find words 
underlined. On these words you will 
(bounce, slide, imitate). Remember to 


experimental 
instruc- 
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read the rest of the passage normally 
as you have before’; before third, 
fourth and fifth reading: ‘All right. 
Read this passage again (bouncing, 


sliding, or imitating) on the under- 
lined words’; before sixth reading: 
the control instructions were again 
given. 

One performance measure was 
taken: the occurrence or absence of 


stuttering. The speaking of a word by 
the stutterer under control conditions 
(readings 1 and 6) was judged an in- 
stance of stuttering if he hesitated 
longer than usual, demonstrated tonic 
or clonic blocks, or used a special 
technique. Under all experimental con- 
ditions on readings 2 through 5, the 
experimenter had the task of judging 
‘genuine’ or uncontrolled stuttering, 
as opposed to ‘voluntary’ stuttering. 
In the case of bounce and slide per- 
formances, the discrimination was 
fairly simple. In the case of the imi- 
tate performance, the judgment be- 


tween controlled and uncontrolled 

blockings was much more difficult. 
mae -——-— 

20 — 
SLIDE 

18 ao, CONTROL 

16 
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nM 
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Figure 1. Comparison of the reduction in 
stuttering produced by three therapy 
methods. 
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Taste 2. Comparison of therapy methods. 


Method Readings 
1 2 3 
Imitate* 16.6 18.3 15.4 16 
Bounce* 15.0 7.3 7.9 
Slide* 16.0 7.3 6.4 
Controlt 16.2 11.7 8.0 
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Improvement 
Between Readings 1-6 
5 6 Raw Score Percentaget 
15.4 9.5 7.1 43.1% 
6.1 6.0 9.0 62.5% 
5.5 4.7 11.3 70.2% 
5.8 6.0 10.2 65.4% 


* Mean raw scores on a total of 24 readings by 8 subjects. 
t Mean raw scores on a total of 24 readings by 24 subjects. 
t The figures in this column give the average of individually calculated percentages. 


Despite extreme care exercised by the 
experimenters on these judgments, the 
possibility remains that readings 2 
through 5 under imitate are spurious- 
ly high. However, the initial and final 
readings (1 and 6) were under strictly 
comparable (control) conditions for 
all groups. In an independent check, 
the experimenters established sufficient 
reliability in making these judgments 
for the purpose of the experiment. 


TABLE 3 


Results 


The obtained data were treated in 
two ways, in terms of raw scores and 
in terms of percentage of improve- 
ment between readings 1 and 6. These 
data are summarized in Tables 2 and 4 
and Figures 1 and 3. It can be seen 
from Figure 1 and Table 2 that the 
three groups of eight stutterers each 
began reading 1 at approximately 


Analysis of variance results. This table presents results in terms of percentage improve- 


ment, readings 1 vs 6. The analysis was carried out according to Lindquist’s type IV design (7). 


Source df 
Between subjects 23 
Methods 2 
Passages X 

Applications (b) 3 
Passages X 

Applications X 

Methods (b) 6 
Error (b) 12 
Within subjects 72 
Passages 3 
Applications 3 
Passages X 

Applications (w) 6 
Passages X 

Methods 6 
Applications X 

Methods 6 


Passages X 

Applications X 

Methods (w) 12 
Error (w) 36 


3467 .28 


ms F P 
4125.32 7.75 < Ol 


< 01 














ws 
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Taste 4. Comparison of point of application 


Point of Readings 
Application 
1 2 3 
Same* 17.9 11.2 11.3 
Preceding* 15.4 9.3 9.2 
Random* 14.5 12.1 9.5 
Control* 16.2 om 8.0 


Improvement 
Between Readings 1-6 
4 5 6 Raw Score Percentaget 
9.1 8.9 7.6 10.3 0% 
8.9 9.2 6.6 8.8 51.6% 
9.2 8.9 6.1 8.4 59.0% 
6.5 5.8 6.0 10.2 65.3% 


* Each of the means is based on a total of 24 readings by 24 subjects. 
t Percentages given in this column are computed on each individual and then averaged. 


the same level. Striking differences in 
the experimental conditions are im- 
mediately evident on _ reading 
which is the first reading under the 
experimental set. The primary symp- 
tom techniques, bounce and slide, re- 
duce stuttering somewhat more quick- 
ly than do the control conditions. 
However, this advantage for the 
bounce and slide methods disappears 
by the third reading. 


Significantly more speech blocks 
were obtained on readings under the 









imitate than under the other three 
conditions. As noted above, the ex- 
perimenters encountered some dif- 
ficulty in distinguishing between 
‘genuine’ and ‘voluntary’ stuttering 
when the subject was imitating his 
own stuttering pattern. A portion of 
the difference between the imitate and 
other conditions in instances of stut- 
tering on readings 2 through 
may be due to this artifact. That this 
factor cannot account for the entire 
difference is indicated by the results 
for the sixth reading. On this reading, 
in which the conditions were the same 
for all groups, those subjects which 
had used the imitate method con- 
tinued to stutter significantly more. 


5 


The last column in Table 2 gives the 
percentage decrease in stutterings on 
readings 1 vs 6. These data were 
treated by analysis of variance tech- 
nique described by Lindquist (7). The 
results of this analysis appear in Table 
3 

For the comparison of the experi- 
mental methods and control condi- 
tions, the principal findings are: (1) 
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Figure 2. Comparison of the reduction in 
stuttering produced by applying therapy 
at three different points. 


The imitate method was significantly 
worse than the bounce, slide condi- 
tions; (2) No therapy method was 
significantly superior to straight adap- 
tation readings. 
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A second concern of the experiment 
related to the comparative effects of 
applying these different negative prac- 
tice techniques at different points 
throughout speaking. The comparison 
of using negative practice on the same 
words, preceding words, or randomly 
chosen words is shown in Figure 2 
and Table 4. The control curve for 
Figure 2 is the same as in Figure 1, 
since it is based upon the same data. 
However, the experimental curve data 
have been arranged somewhat dif- 
ferently, according to the experi- 
mental design which permitted this 
separate comparison. It may be seen 
that the curves for different points of 
application of the therapy methods 
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Figure. 3. Percent improvement in stutter- 


ing in relation to therapy method and 
point of application. 


parallel each other closely. The anal- 
ysis of variance (see Table 3) shows 
that none of these differences are sta- 
tistically significant. The chief finding 
of interest in relation to point of ap- 
plication of different therapy methods 
is shown by Figure 3. There the data 
are presented in terms of percentage 
improvement, rather than number of 
stutterings. The S, P, R, and C on the 
abscissa refer to the different points 
of application of the particular 
method; namely, Same, Preceding, 
Random, and Control. From Figure 3 
it may be seen quite readily that the 
least percentage improvement oc- 
curred when the imitate technique was 
used on the word preceding the feared 
word, while the greatest percentage 
improvement was obtained by using a 
slide just prior to the feared word. 
Care must be exercised in interpreting 
this figure, since the interaction be- 
tween method and point of application 
was not significant. From Figure 3, 
however, it is apparent that the Dun- 
lap technique, while worse than 
bounce or slide on all applications, 
was particularly harmful when applied 
to the preceding word. Individual 
t-tests indicated that the Dunlap tech- 
nique’s effect when applied on the 
preceding word accounts for its being 
significantly worse than the other 
methods, as Figure 1 showed. Imitate 
did not differ significantly from the 
others, at the other points of applica- 
tion. 


The analysis of variance presented 
in Table 3 demonstrates that the be- 
tween subjects component of the pas- 
sage interaction was significant. The 
within subjects component of this 
interaction was not significant. No 
satisfactory explanation of this finding 

can be advanced at this time. 


Since the improvement with the 











SHEEHAN AND VOAS: STUTTERING AS CONFLICT 721 


slide method (applied on the preced- 
ing word) approaches statistical signif- 
icance, this procedure appears def- 
initely promising. As can be seen from 
Figures 1 and 3, the slide technique 
produced the greatest percentage im- 
provement of those studied. 


Discussion 


From the results, it is apparent that 
there are marked differences in the 
effect of different speech therapy 
techniques on stuttering. It is clear 
that subjects who operated under 
Dunlap’s method stuttered more and 
adapted less. This difference was still 
evident on the final reading, even after 
the removal of the experimental set. 
Asking a stutterer to imitate his own 
stuttering, which is unpleasant, may 
increase the penalty on stuttering. The 
imitate technique then, for the naive 
stutterer at least, may involve making 
him perform the hated act. To the ex- 
tent that imitate involves penalty, the 
increased stuttering under this tech- 
nique fits in with previous studies (13) 
showing the relationship between stut- 
tering, penalty, fear, and approach- 
avoidance conflict. 

Devotees of negative practice may 
argue that while the initial reaction to 
the Dunlap technique may be destruc- 
tive to the stutterer’s fluency, with 
continued use the technique would 
prove beneficial. Here we function 
with the limitation of any experimental 
attempt to test therapeutic techniques: 
in order to get rigorous design and 
proper control of time variables, it is 
necessary to limit the period of time 
over which the technique is sampled. 
The alternative is a loosely designed 
‘clinical’ test sprawling over a period 
of weeks and months, leaving the re- 
sults at the mercy of all sorts of inter- 


current events in the lives of the sub- 
jects. Even such a ‘clinical’ test might 
involve a sampling less than the theo- 
retical optimum. It is possible that the 
experiment allows the subject less than 
the optimum amount of practice; how- 
ever, speech assignments in actual clin- 
ical practice are subject to the same 
limitation. Moreover, for motivational 
purposes, the stutterer should find a 
particular technique rewarding fairly 
early, or he will not continue to use it. 
Under the sets to stutter voluntarily 
with primary symptoms (bounce and 
slide), uncontrolled stuttering was re- 
duced more quickly than under the 
control condition, though there were 
no differences in the final level of 
stuttering after removal of the set. 
Apparently, bounce and slide speed 
adaptation but do not determine its 
limit. In terms of approach-avoidance 
conflict theory, it should be pointed 
out that the standard adaptation or 
‘control’ by no means involves a com- 
pletely neutral set. Standard adapta- 
tion necessarily involves attacking 
fears repeatedly as the passage is read 
on successive trials. Not only does the 
stutterer re-enter a feared situation, 
but again attacks the same feared 
words. The bounce, slide, and stand- 
ard adaptation curves may be similar 
because they all involve attacking fears 
and str engthening approach tendencies 
as opposed to avoidance tendencies. 


Using the slide just prior to the dif- 
ficult word brought about the greatest 
percentage of improvement. This find- 
ing is clinically promising. It is prob- 
able, in line with the fear reduction 
hypothesis stated elsewhere (/2, 13, 
14), that the greatest improvement 
under this condition is due to the im- 
mediate fear-reducing effect, as well 
as to a special property of the slide 
technique as contrasted with the other 
techniques. 
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Stuttering behavior may be thought 
of as involving maladaptive anticipa- 
tory startle responses. The principle 
of maladaptive anticipatory startle has 
been discussed by Miller (/0), and is 
suggested here as an explanation for 
the superiority of the slide technique. 
It is quite likely that the stutterer, in 
attempting to hit a feared word, shows 
some of the same behavior as a hunter 
who begins to pull the trigger before 
he has fully aimed. The hunter who 
jerks and startles on his gun before he 
is able to press the trigger is taught to 
squeeze the trigger slowly. When the 
trigger is squeezed rather than jerked, 
the proprioceptive cues mediating the 
startle response are not present and 
the hunter is able to hit his target. 
Similarly, when the stutterer tries to 
jerk out the feared word, the maladap- 
tive anticipatory startle responses pre- 
vent success. But when he hits the 
word gradually with a sliding speech 
attempt (or slows down the rate of 
the stuttering), he prevents the in- 
ternal cues which set off the startle re- 
action. Hence this type of disruption 
occurs less frequently when the slide 
is used. 


Summary 


Twenty-four stutterers read four 
200-word passages six times in a com- 
parison of the effect of negative prac- 
tice techniques on stuttering. Eight 
subjects used the Dunlap technique 
of imitating their actual stuttering pat- 
tern. E ‘ight used a voluntary repetition 
or bounce. E ight used a smooth pro- 
longation or slide. None of the three 
groups proved superior to a control 
adaptation reading during a final test 
trial under control conditions. 


Strengthening avoidance behavior 


DISORDERS 


by the practice of the secondary stut- 
tering responses (the Dunlap tech- 
nique of imitating the actual stuttering 
pattern) significantly retarded the 
course of adaptation. This effect was 
particularly apparent when applied to 
words preceding difficult words. 
Strengthening approach _ behavior, 
through practice of the primary symp- 
toms, (repetition and prolongation, or 
bounce and slide), speeded adaptation 
initially, but eventually proved no 
better than standard adaptation or 
control readings. 


Of the methods studied, slide pro- 
duced the greatest percentage of im- 
provement. Slide seemed particularly 
advantageous when used on words just 
prior to the feared word. Except as 
noted in the foregoing, it appeared to 
make no difference whether a speech 
therapy method was applied on dif- 
ficult words, on words just preceding 
difficult words, or randomly through- 
out speech. . 


These results suggest that voluntary 
stuttering techniques involving the 
primary symptoms, e.g., bounce and 
slide, are more likely to strengthen 
approach behavior in the stutterer and 
are safer for clinical use. They also 
suggest that getting a stutterer to re- 
enter difficult situations, with or with- 
out these techniques, may reduce 
anxiety and stuttering. On ‘the other 
hand, utilizing the Dunlap technique 
of imitating the actual stuttering pat- 
tern, thus practicing avoidance re- 
sponses, may make the stutterer worse 
or at best retard his recovery. 


The findings provide experimental 
support for the theory of stuttering as 
an approach-avoidance conflict. When 
approach responses are strengthened, 
fluency increases; when avoidance re- 
sponses are strengthened, stuttering in- 
creases. 
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The Frequency And Duration Of Treatment 


Sessions In Speech Correction 


Eugene T. McDonald 


James V. Frick 


A review of the textbooks and pe- 
riodicals in speech correction and au- 
diology indicates that while consider- 
able attention has been given to the 
type of therapy which should be used 
for the various speech and hearing dis- 
orders, little consideration has been 
given to what we regard as another 
important aspect of clinical practice, 
namely, the frequency with which a 
patient should be seen and the dura- 
tion of each session. 

The purpose of this article is to 
advance the proposition that the fre- 
quency and duration of therapy ses- 
sions /s an important aspect of clinical 
practice and to discuss four conditions 
which might serve as principles in de- 
termining how frequently patients 
should be seen. If this article accom- 
plishes nothing else, we hope it will 
lead to a re-examination of what might 
be called a schedule-dominated orien- 
tation to therapy as opposed to one 
where the needs of the patient are 
considered in scheduling treatment 


*. McDonald (Fd.D., Penn State, 
1942) is Professor of Clinical Speech and 
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vania State University. James V. Frick 
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sessions. In the public school speech 
correction program, for example, the 
therapist is scheduled to spend a defi- 
nite amount of time in each school 
and often is expected to see a certain 
number of children on each visit. In 
college clinics, the treatment sessions 
are fitted into the schedules of thera- 
pists who must also meet an academic 
schedule. In programs conducted by 
Crippled Children’s Societies, speech 
therapy must be coordinated with oc- 
cupational therapy, physical therapy 
and other schedules. There are many 
other factors such as too large case 
loads and administrator’s attitudes 
which force therapy into a schedule- 
dominated orientation which prevents 
the therapist from being optimally ef- 
fective. 

The four conditions which might 
guide the therapist in determining the 
frequency and duration of therapy 
sessions are discussed below. 


1. When a new patient is being 
evaluated and a therapy program is 
being prepared. Many therapists have 
felt the need for seeing their patients 
on several occasions within a short 
period of time at the beginning of 
therapy so they can get to know them 
and to evaluate them more adequately. 
If this cannot be done, the patients 


December 1957 








McDONALD AND FRICK: TREATMENT SESSIONS 725 


are not known well enough and early 
enough. This will sometimes result 
in the patient’s being treated without 
the therapist first taking a case his- 
tory, doing a thorough speech evalu- 
ation, administering various special 
tests and completing all the other 
things which should be done before 
a plan of therapy can be formulated. 
Literally months may go by during 
which the therapist can be aware of 
only the superficial aspects of the 
problem. 

Two representative cases may be 
cited where patients received ineffec- 
tive treatment because the therapist, 
who was able to see them only once a 
week, felt that she must hurry and 
start ‘doing something.’ The first pa- 
tient was a nine-year-old girl who 
markedly distorted almost all the 
fricatives. Cursory examination re- 
vealed a malocclusion of the anterior 
teeth. The therapist seized upon this 
dental abnormality as the explanation 
for the child’s articulatory errors and 
did only a token exploration for other 
possible etiological factors. It was only 
after several months of futile en- 
deavors to teach compensatory move- 
ments that the therapist discovered al- 
most by chance that the little girl was 
very deficient in speech sound dis- 
crimination ability. 


The second example concerns a 
six-year-old cerebral palsied boy being 
seen weekly at a university clinic. He 
had a number of sound substitutions 
and distortions and there was definite, 
although only moderate, involvement 
of the lips, tongue and mandible. 
Here, again, the cause for the speech 
problem seemed clear. However, as 
in the preceding example, the thera- 
pist was unable to see any improve- 
ment despite the child’s eagerness to 
come for treatment and the mother’s 
apparent willingness to cooperate. 


After several months of speech ther- 
apy, the therapist came to suspect 
that the mother’s acceptance of and 
affection for the child were only a 
cloak for stronger feelings of rejec- 
tion. This suspicion was confirmed 
after several counseling sessions with 
the mother who was gradually able 
to talk about her true feelings for her 
son and to reveal that she was devot- 
ing herself to a younger normal 
daughter. As_ his mother began to 
genuinely accept him, the boy was 
able to make rapid progress in ther- 
apy since he no longer had to compete 
with his sister by clinging to his ‘baby 
speech.’ The treatment for this boy 
and his mother would have been much 
more effective if the therapist had not 
been bound by a rigid schedule and, 
so, could have felt freer to do a more 
adequate case study during the early 
stage of her contacts with this family. 


2. When new skills or attitudes are 
being learned. Ww hether a patient's 
problem is one of voice, articulation, 
hearing, stuttering, or the like, he will 
find it necessary in the course of ther- 
apy to master one or more new skills. 
In the mastery of a new skill, three 
stages of learning may be recognized: 

A. learning the basic abilities 
requisite to development of 
the skill, 

B. development of the skill, 

C. habituation of the skill. 

Clinical experience indicates that 
patients should be seen frequently 
during the first two of these three 
stages and that they need be seen less 
frequently during the third stage. The 
manner in which the frequency and 
duration of therapy sessions might be 

varied in each of these three stages 


of learning is illustrated in the case of 
Bill, a ten-year-old boy, with a highly 
consistent substitution of [0] for 
[s]. 
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A. Learning the basic abilities req- 
uisite to development of the skill. An 
exhaustive examination and case his- 
tory revealed the only significant 
etiological factor to be an inability to 
discriminate between [6] and [s]. It 
seemed obvious that his discrimination 
ability would have to be markedly 
improved before any change in artic- 
ulation could be expected. (This par- 
ticular deficiency, of course, is just 
one of many possible examples of basic 
abilities requisite to development of 
a new speech skill.) The first stage 
of learning was devoted to training in 
auditory discrimination employing 
frequent sessions with the therapist. 
The sessions were of relatively short 
duration at the beginning of treat- 
ment because the demanding nature 
of the learning task caused the boy 

fatigue fairly rapidly. As he be- 
came more proficient in discrimination 
and, thereby, less likely to fatigue, the 
length of each session was progres- 
sively increased. 


B. Development of the skill. It is 
to be understood here, too, that the 
methods and techniques used with pa- 
tients for the development of a new 
skill will vary widely. It so happened 
in Bill’s case that a very thorough 
phonetic analysis had revealed that he 
was able to produce the [s] sound 
correctly when it appeared in the 
[sw] blend. This phonetic context 
provided the point of departure for 
the second stage of learning, namely, 
development of the skill. During this 
second stage, Bill was seen for fre- 
quent therapy sessions in order to fa- 
cilitate rapid and lasting acquisition 
of the [s] sound in all contexts. As 
in the first stage of learning, the thera- 
pist was able to work with him for a 
progressively longer period of time 
at each session. When Bill could pro- 
duce the [s] sound in the controlled 


clinical situation with a high degree 
of consistency, he was considered to 
have completed the second stage of 
learning. 

C. Habituation of the skill. Again, 
the choice of methods for this stage 
will depend upon the nature of the 
problem, age of the patient and other 
factors. With Bill, several techniques 
were employed including nucleus sit- 
uations, humorous self-inflicted pen- 
alties and a judicious use of negative 
practice. The point to be made here 
is that for the habituation of the new 
skill, the therapist needed to see Bill 
much less frequently than during the 
first two stages of learning. 


The function of the therapist in 
this last stage was to help Bill increase 
the consistency of correct production 
in more and more situations. While 
this stage of learning is certainly of 
equal importance with the other two, 
the joint task of the therapist and the 
patient is a very different one in that 
it consists of the habituation or the 
strengthening of an already fairly well 
established skill. Here, the great ma- 
jority of the work to be done is car- 
ried out in extra- -therapy situations by 
the patient alone; in the first two 
stages, most of the work has to be 
done in the therapy situation under 
the direct guidance of the therapist. 
This difference means that the thera- 
pist need see the patient much less 
frequently in the third stage and, 
probably, for a shorter time at each 
session. Such proved to be the case 
with Bill who habituated his new 
speech skill in a relatively short time 
while being seen much less frequently 
and for shorter sessions than during 
the first two stages. 


3. When material which might be 
traumatic is being discussed or when 
the patient shows signs of being emo- 
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tionally disturbed. When emotional or 
traumatic material is uncovered dur- 
ing treatment, sensitive therapists often 
feel it desirable to see the patient again 
within a short time in order to capital- 
ize on this occurrence and to prevent 
the development of undue anxiety. 
This point is illustrated by the case of 
a stutterer who suddenly gains insight 
into the strong possibility that his 
stuttering has been serving as an ex- 
cuse to avoid responsibility. When the 
first real awareness of this occurs, it 
may prove to be a very disturbing 
experience regardless of how carefully 
his clinician has helped him to the 
realization. If he will not have another 
treatment session for several days, the 
intervening time may be fraught with 
anxiety which perhaps could be elimi- 
nated or minimized if more frequent 
sessions could be arranged. A case 
which also illustrates this point was 
that of an elementary school child who 
became aware during an early therapy 
session of the effect his articulatory 
defect had on the intelligibility and 
the pleasantness of his speech. He be- 
came depressed and stopped talking 
because he feared people would think 
he was mentally defective or would 
laugh at him. Since his therapist had 
him scheduled only once every two 
weeks, he retained these feelings for 
several months before he made 
enough progress to be able to evaluate 
his problem more objectively. 


4. When the patient is not yet able 
to assume responsibility for his own 
progress. One of the most basic aims 
of the therapist is to help the patient 
assume as much responsibility as pos- 
sible for his own treatment and im- 
provement. It is hoped that the patient 
will become progressively less de- 
pendent on the therapist and, at the 
time of discharge, be completely in- 


dependent and ready to carry out the 
terminal stages of treatment with only 
occasional supervision. Obviously, 
there are many factors in addition to 
the frequency with which the patient 
is seen which influence this progres- 
sion from dependence to independ- 
ence. However, clinical experience 
suggests that to a significant degree, 
the attitudes which a patient develops 
toward his problem and toward ther- 
apy are determined by the frequency 
of sessions. Most clinicians who work 
with adolescents or young adults have 
seen patients with histories of several 
years of treatment on a once-per-week 
basis. Oftentimes these patients have 
made very littie improvement and 
they are pessimistic about the progno- 
sis for additional therapy. They feel 
that since their problems have not 
responded to ‘several years’ treatment, 
their defects must be intractable. In- 
quiry often reveals that such patients 
have little insight into the objectives 
of therapy and no real understanding 
of the rationale underlying the tech- 
niques used by the therapist. In view 
of the relatively long interval of time 
between sessions, it is not difficult to 
understand why they have failed to 
develop independence and responsibil- 
ity and why they have made limited 
progress toward better speech. Ideally, 
perhaps, all patients should receive in- 
tensive therapy initially and, as they 
develop more ability to become re- 
sponsible for their own treatment and 
become more independent, they can 
be seen less frequently. Therapists 
should be aware of this dependence- 
independence continuum and should 
use it as a guide to help determine the 
frequency of therapy. 

Some of the therapists with whom 
these principles have been discussed 
have reacted to them as being theoret- 
ically sound, but impossible to apply 
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in practice. Apparently, it is true that 
there are difficulties in following them 
in the typical schedule-dominated pro- 
gram. However, if these principles 
have clinical value, therapists should 
feel a strong obligation to organize 
their programs around them rather 
than uncritically accept a schedule 
which meets administrative conven- 
ience. While the schedule-oriented 
therapy program permits the report- 
ing of large case loads, it does not 
permit adequate consideration of chil- 
dren’s problems. It is obvious that 
the latter is the primary concern of 
critical, conscientious therapists. 

Some public school therapists have 
developed the so-called block pro- 
gram in an attempt to apply these 
principles in their clinical practice. It 
is to be hoped that more therapists 
will try this procedure or experiment 
with other plans rather than continue 
to see children ‘by the schedule.’ 


Summary 


The proposition is advanced that 
the frequency and duration of ther- 
apy sessions is an important aspect of 
clinical practice and should be con- 


sidered as an integral part of clinical 
methodology by speech and hearing 
therapists. It is suggested that the prac- 
tice of scheduling patients routinely 
on a once- or twice-per-week basis or 
on any other basis determined by 
scheduling convenience rather than 
the patient’s needs is unsound. Thera- 
pists should work toward scheduling 
procedures which would permit them 
to see a patient at short intervals when 
necessary. The therapist should be 
able to arrange the schedule so as to 
meet the problems encountered at 
each stage of therapy. There is a need 
for educating administrators to un- 
derstand and accept this approach. 

Four conditions which might serve 
as principles in determining the fre- 
quency and duration of therapy ses- 
sions are discussed: 1. when a new 
patient is being evaluated and a ther- 
apy program is being prepared, 2. 
when new skills or attitudes are being 
learned, 3. when material which might 
be traumatic is being discussed or 
when the patient shows signs of being 
emotionally disturbed, 4. when the 
patient is not yet able to assume a 
high degree of responsibility for his 
own progress. 




















Problems In Military Audiometry: 


A CHABA Symposium* 


1. Introduction To The Presentations 


J. Richardson Usher 


The Armed Forces are in the process 
of establishing programs designed to 
test more accurately the hearing of 
candidates for military service. Ques- 

°C H. AB: A is the Armed Forces-National 
Research Council Committee on Hearing 
and Bio-Acoustics. Although the symposium 
was organized by a CHABA Working 
Group and was a part of the Annual Meet- 
ing, the opinions expressed are not neces- 
sarily those of CHABA nor of the CHABA 
Council. The Council hopes, however, that 
the publication of this article will facilitate 
the understanding, discussion and the ulti- 
mate solution of the practical problems 
found in military audiometry. 

CHABA is composed of civilian and mili- 
tary scientists who answer questions about 
hearing and bio-acoustics for the Armed 
Forces. The continuing services of the Sec- 
retariat are provided by the Central Institute 
for the Deaf under a contract with the 
Office of Naval Research. The contract is 
supported equally by the Army, Navy and 
the Air Force. 
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Nonr 1151 (01) Project NR 140-069) be- 
tween the Central Institute for the Deaf and 
the Office of Naval Research. Dr. Usher 
edited the papers for publication and wrote 
the summaries for each of the manuscripts 
except that prepared by Dr. Hirsh. Repro- 
duction in whole or in part is permitted 
for any purpose of the United States Gov- 
ernment. 
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tions that are basic to the establish- 
ment of such programs are, for ex- 
ample, how accurate must these tests 
be, what kind of records should result 
from the tests and how can large 
numbers of men be tested rapidly and 
efficiently? 

The Armed Forces also have the 
problem of those men already in 
service who are dev eloping a hearing 
loss. How can we most efficiently de- 
tect these people without laboriously 
testing everyone in the Armed Serv- 
ices? How often should personnel be 
checked for possible losses in hearing 
and which personnel are most likely 
to develop such losses? 

The Services are now confronted 
with a rather new phenomenon, that 
of the continuous exposure of person- 
nel to high-intensity noises of various 
types. Many questions are at once 
raised. How long can men be safely 
exposed to such noises? Will con- 
ay exposure affect a man and if 

», in what ways? How can personnel 
‘ tested to determine if such ex- 
posures are affecting them? What 
kinds of hearing tests should be given 
to determine if a hearing loss is serv- 
ice-connected? 

The 1955 CHABA Annual Meeting 
discussed a number of aspects of these 
problems and because of the impor- 
tance of adequate testing programs in 
the military services, the relevant ma- 
terial from the CHABA program is 
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presented here. This represents the 
drawing together of material that is 
not all easily available in the regular 
literature. Material judged to be ir- 
relevant to the main issues was ar- 
bitrarily deleted. 

A full account of the 1955 Annual 
Meeting is given in CHABA Report 
No. 5 (Davis, H., Eldredge, D. H. and 
Usher, J. R., Editors), The Testing of 
Hearing in the Armed Services. This 
is Technical Report No. 8 to the 
Office of Naval Research from the 
Central Institute for the Deaf under 
Contract Nonr 1151 (01), NR 140- 


069. Copies of the complete report of 
the meeting may be obtained from the 
Office of Technical Services, Tech- 
nical Information Branch, Department 
of Commerce, Washington, D. C. 
Those who qualify for the service 
may write the Armed Services Tech- 
nical Information Agency, Document 
Center, Knott Building, Dayton, Ohio. 
Reprints of this set of articles and 
of the article, “What Is Zero Hearing 
Loss?,’ are available at nominal cost 
from the office of the Subcommittee 
on Noise in Industry, North Bonnie 
Brae, Los Angeles 26, California. 
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Problems In Military Audiometry: 


A CHABA Symposium 


2. Veteran’s Compensations For Hearing Loss 


Kenneth O. Johnson 


The Veterans Administration and the 
American taxpayer are directly con- 
cerned with the kind of hearing ex- 
amination given by the Armed Forces 
at the time of induction and discharge. 
What the Services do or do not do in 
the way of audiometric examinations 
establishes the situation with which 
the Veterans Administration must deal 
and for which the taxpayer must pay. 

At present, some 71,000 veterans 
are receiving approximately three and 
one-half million dollars compensation 
per month for hearing handicaps. 
These veterans have defective hearing 
as their primary disability. In addition 
to this sum, approximately one mil- 
lion dollars a year is spent for hearing 
aids, batteries, repairs, etc. The total 
cost for these veterans, exclusive of 
the cost for travel and medical treat- 
ment, is approximately 43 million dol- 
lars a year. If adequate audiometric 
examinations had been given these 
veterans at the time of their induction 
into the Services, many of them would 
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not now be receiving handicap pay- 
ments for ‘service-connected hearing 
loss’ and considerable sums of money 
would be saved annually. 

The connecting link between the 
Armed Forces’ hearing examinations 
and the compensation paid to veterans 
is Public Law No. 144. The major 
provisions of this law are: 

a. Hearing is presumed to be normal at 
the time of enlistment unless other- 
wise noted on the medical report. 

b. With few exceptions, defects not 
noticed at the time of induction will 
automatically be considered as service- 
connected disabilities if they are noted 
at the time of discharge; and 

c. During the time of service, any in- 
crease in the severity of a defect 
noted at the time of induction is 
determined to be an aggravation of 
the defect, and service connection is 
given for the aggravation. ‘Aggrava- 
tion’ must be awarded in those cases 
where there is a progression of the 
defect or disability, unless there is 
clear and unmistakable evidence that 
the increase in disability results from 
the natural progression of the dis- 
ease or defect. 

The nature of the provisions quoted 
above make it mandatory that the ex- 
amination at induction and discharge 
be given as accurately and thoroughly 
as possible. Inaccurate tests inev itably 
result in inequities for the veteran and 
difficulties for the officials charged 
with the responsibility for determin- 
ing their entitlement. 
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The Armed Forces customarily give 
the classic spoken voice test at the time 
of induction and discharge. At the 
time of discharge, or shortly there- 
after, a pure-tone examination may be 
given. If, on the pure-tone test, the 
subject shows a significant loss, he 
may be eligible for compensation ben- 
efits. This is in spite of the fact that 
the spoken voice and the pure-tone 
tests are not comparable. It is, there- 
fore, possible for a person to have 
‘normal’ hearing by the spoken voice 
test, as measured at both induction 
and discharge, and yet be rated for 
disability payments on the basis of 
a pure-tone audiometric examination. 
This may occur if the pure-tone test 
shows a loss confined to 3000, 4000 
and 8000 cps and the military records 
show exposure to intense noise. It 
is obvious that such a loss could easily 
have existed before induction into the 
Services and would not be detected 
by the spoken voice test. 

The spoken voice test makes it ex- 
tremely difficult, if not impossible, 
to determine the authenticity or the 
degree of a service-connected dis- 
ability. Also, the interpretations of 
Public Law 144 bring many persons 
into the compensation category whose 
right to it is questionable. Otosclero- 
sis, for example, has frequently been 
determined to be service connected 
because an increase in disability dur- 
ing service has been determined to be 
an ‘aggravation’ of the disability. Vet- 
erans in this category receive a total 
of $40,000 per month. There are, no 
doubt, hundreds or thousands of vet- 
erans diagnosed as ‘cause undeter- 
mined’ or simply as ‘deafness, who 
are, in fact, receiving a disability for 
otosclerosis. 

In order to implement honestly the 
laws of presumptive soundness and 
aggravation, complete, valid and re- 


liable examinations must be given at 
both induction and discharge. Ad- 
ditionally, the test results obtained 
by the Armed Forces must permit di- 
rect and valid comparisons with those 
obtained by the Veterans Adminis- 
tration. This is the minimum that must 
be expected. Ideally, the Armed 
Forces and the Veterans Administra- 
tion should have the same test re- 
quirements and the same qualifica- 
tions for examiners, test materials, 
techniques, procedures and equip- 
ment. 

The Armed Forces should eliminate 
the use of the spoken voice test as 
soon as possible. The expense of pur- 
chasing the necessary acoustic equip- 
ment for pure-tone or controlled 
speech tests would be saved many 
times over by the Veterans Adminis- 
tration. Abandoning the spoken voice 
test would also result in a more 
equitable distribution of compensation 
benefits and the public would benefit 
from such inter-Agency coordination. 


Summary 


There are certain inequities that oc- 
cur in any program for compensating 
service-connected injuries when the 
examinations given at the time of in- 
duction and discharge are not of com- 
parable accuracy and validity. This is 
especially true in the field of audio- 
metry where the spoken or whispered 
voice test may be given at the time 
of induction and a pure-tone audio- 
metric examination may be given at 
or shortly after separation from the 
Service. Since the latter test is a very 
sensitive examination, it will disclose 
hearing losses that are not detectable 
by the spoken and whispered voice 
tests. It may happen, therefore, that 
a hearing loss actually present at the 
time of induction may not be dis- 
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covered until separation or discharge 
occurs. When this situation occurs, 
the law requires that compensation be 
granted, even though the tests are not 
comparable in sensitivity and accuracy 
and the hearing loss was not neces- 
sarily caused by any service-con- 
nected injury or illness. The Veterans 
Administration is caught in just this 
situation and is presently paying 
large sums of money to veterans who 
have hearing losses that could not be 


in any way service connected. For 
this reason, it is necessary for the 
Armed Services to give pure-tone au- 
diometric examinations at the time 
of induction and discharge. Such a 
change will permit the Veterans Ad- 
ministration and the Armed Services 
to use the same tests, having the same 
validity, and make it possible for tests 
given by the Services to be compared 
with later tests given by the Veterans 
Administration. ; 
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Problems In Military Audiometry: 


A CHABA Symposium 


3. Diagnostic Audiometry 


Gordon Hoople 


Diagnostic audiometry was not used 
by the medical services of the Armed 
Forces during World War I and only 
little use was made of it during World 
War II. At the present time, the Serv- 
ices are performing threshold audiom- 
etry. This is not a sufficient examina- 
tion for medical purposes, since thresh- 
old audiometry does not show what 
kind of a hearing loss a man may have 

nor how it was caused. Until the cause 
of the loss is known, the relative im- 
portance of a loss cannot be assessed 
nor can a fair decision be made as to 
the amount of compensation to which 
the veteran is entitled. The impor- 
tance of performing diagnostic audi- 
ometry at the time of induction is un- 
derscored by the increasing number 
of veterans who are receiving com- 
pensation for hearing losses. At present 
any hearing loss detected at the time 
of discharge is presumed to be service 
connected, regardless of its physical 
origin, unless “the induction physical 
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examination notes the presence of a 
hearing loss. 


There are two kinds of hearing 
losses. The first, conductive loss, is a 
loss affecting the middle ear. This con- 
ductive loss is different from the sec- 
ond kind, nerve (or perceptive) loss 
which is caused by the deterioration 
of either the auditory nerve itself or 
by damage to the inner ear mechan- 
isms. Diagnostic audiometry can dis- 
tinguish between these two types of 
hearing loss. 


We hear through two separate and 
distinct channels. The first is by air 
through the ear canal. The second is 
through the head, by bone conduc- 
tion. Air conduction tests are given 
to determine the degree of hearing 
in the ear. However, the shape of the 
audiogram does not yield a diagnosis. 
Bone conduction audiograms are made 
to distinguish between conductive and 
perceptive hearing losses. In this test 
the ear canal is blocked off and sound 
is introduced into the inner ear 
through the mastoid bone by means 
of a vibrator. If the patient has a pure 
perceptive hearing loss, the threshold 
audiogram will be no better than that 
obtained by air conduction, since it is 
the inner ear or the auditory nerve it- 
self that is damaged. If the patient 
has a conductive loss, however, there 
will be a loss by air conduction, but a 
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normal audiogram will be obtained 
by bone conduction as there is noth- 
ing wrong with the inner ear. 

Other problems still remain, such as 
the frequent occurrence of mixtures 
of conductive and perceptive hearing 
losses. To determine which type of 
loss predominates other diagnostic 
tools are used, such as masking noises, 
speech audiometry and tests designed 
to show psychogenic deafness and 
plain malingering. 

The cause for the hearing loss can 
only be identified through careful case 
histories, coupled with physical ex- 
aminations. The importance of a good 
case history can hardly be overesti- 
mated, since the future handling of 
the case may be based upon it. Prop- 
erly done, it may save clinic time by 
showing that certain tests are not nec- 
essary. Even though the cause of a 
given hearing loss 1s fairly apparent, a 
good case history still should be taken. 

Otosclerosis demonstrates the im- 
portance of good case histories, care- 
ful physical examinations and the per- 
formance of diagnostic audiometry. 
Otosclerosis is a disease of the ear 
which first manifests itself in the late 
teens or early twenties. It is unques- 
tionably an hereditary defect that is 
neither a service-connected injury nor 
aggravated by service in the Armed 
Forces. Diagnostic audiometry can 
distinguish otosclerosis from other 
hearing losses, including those injuries 
to the ear resulting from exposure to 
noise and blast; yet the Veterans Ad- 
ministration, since 1945, has spent mil- 
lions of dollars for operations to re- 
store the hearing of thousands of vet- 
erans who have otosclerosis. By no 
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stretch of the imagination should the 
taxpayers be asked to pay for this ex- 
pensive program. They do pay, how- 
ever, because the performance of di- 
agnostic audiometry at the time of in- 
duction into the services is not man- 
datory in the Armed Forces. 


Only when proper audiometric 
measurements are made and case his- 
tories are taken by the Armed Forces 
can proper compensation regulations 
be established. The Armed Forces 
must, therefore, be willing to perform 
diagnostic audiometry. 


Summary 


This paper deals with methods of 
assessing hearing loss so that the exact 
type of loss and the probable cause for 
it can be determined. Both the type 
and the cause of the hearing loss must 
be known before intelligent treatment 
can be undertaken. Fortunately, the 
pure-tone audiometry mentioned by 
Dr. Johnson as important for properly 
assessing claims for compensation 1s 
also the first step in a thorough diag- 
nostic survey of hearing. By adding 
bone-conduction audiometry, speech 
audiometry, testing in the presence of 
masking noise, etc. to the testing 
routine, it is possible to distinguish 
among conductive and perceptive 
hearing losses, noise-induced hearing 
loss, otosclerosis, psychogenic deaf- 
ness and malingering. The information 
derived from these tests can, there- 
fore, be used to aid in treating a man’s 
hearing loss while he is in the Service 
and will also assist in establishing any 
claim for service-connected injury 
that the man may have. 











Problems In Military Audiometry: 


A CHABA Symposium 


4. A Classification Of Hearing Tests 


Ira J. Hirsh 


This presentation has a two-fold task: 
first, to examine the reasons w hy a 
military agency should test hearing; 
and second, to classify those hearing 
tests presently available in order to 
fit them into military requirements. 

There appear to be four general 
purposes for testing the hearing of 
military and civilian personnel in the 
various divisions of the Defense De- 
partment: 


1. Initial and periodic physical ex- 
aminations. The physical examinations 
given by the Armed Forces deter- 
mine the general state of a man’s 
health. Before he can be accepted for 
service and later to continue in serv- 
ice, he must meet certain physical 
standards. Formerly, the standards for 
hearing were written in terms of the 
whisper and spoken-voice tests. Re- 
cently, because of the greater validity 
of the pure-tone audiogram for re- 
flecting an individual’s hearing abil- 

y, these standards have been rewrit- 
ten in terms of hearing loss for pure- 
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tones. It is the task of the physical 
examiner to place each man in one 
of the four H-categories in the medi- 
cal profile. So long as the standards 
are written in terms of hearing loss 
for pure-tones, this examination will 
require tests using pure-tones. 

2. Medical assessment of bearing 
loss. If a man develops hearing trouble 
after he has been accepted for service, 
the medical officers will want to 
measure, for diagnostic purposes, the 
amount of hearing loss. They will 
want to measure it periodically in or- 
der to check on the effects of either 
his treatment or the environmental 
conditions that may be producing his 
hearing loss. The kinds of hearing tests 
needed i in this situation can be selected 
from those used by practicing otolo- 
gists and should include fairly com- 
plete pure-tone audiograms and cer- 
tain other more elaborate tests using 
both pure tones and speech. 


3. Legal assessment of bearing loss. 
The legal aspects of service-connected 
hearing disabilities require that an ade- 
quate measure of a man’s hearing be 
made when he enters the service and 
a similarly adequate measurement be 
made when he retires or is separated. 
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Comparison of these two tests will 
show the amount of hearing loss that 
may be service-connected. The hear- 
ing tests made at the time of separa- 
tion or retirement have been done 
more carefully than those given at in- 
duction and any hearing losses deter- 
mined at the time of separation have 
been assumed perforce to be the full 
responsibility of the military service. 
nau, 
4. Job classification. Different types 
of military assignments may require 
special abilities in hearing. If and when 
such abilities are written into job spe- 
cifications, hearing must be tested in 
those dimensions in order to determine 
the qualifications of particular indivi- 
duals for those particular jobs. The 
submarine sonar operator, for example, 
must be able to discriminate between 
tones of different frequency. The 
radio operator and aircraft pilot must 
be able to understand speech while in 
the presence of high noise levels. Such 
people should have hearing systems 
that are naturally tough and resistant 
to the damaging ‘effects of noise. From 
the small amount of information that 
is available, it is apparent that each 
kind of job is going to require its 
own specially developed test and that 
ready-made tests and criteria cannot 
be borrowed from practising otolog- 
ists and compensation experts. 


Amounts of Hearing 


It is difficult to think about any 
human sense in terms of amount or 
quantity, but this kind of quantitative 
thinking must precede any attempt to 
test that sense. There are very few 
hearing tests that claim to test how 
much hearing a listener has. Most of 
them measure how much sound is re- 
quired for a certain ‘amount of hear- 
ing.’ Naturally, the amount of hear- 


ing to be measured will vary with 
what is being heard. Thus it is that 
there are tests for pure-tones, for 
speech, for watch ticks, etc. Almost 
all of these, however, involve measur- 
ing how intense a sound must be for 
a given amount of hearing. 

The most commonly used ‘amount 
of hearing’ is called the absolute 
threshold and this may be defined 
briefly as the weakest sound that can 
be detected. In the spoken-voice and 
whisper tests, instead of being meas- 
ured directly, intensity is measured in- 
directly as a function of the distance 
between the talker and a listener. An 
audiogram gives similar results di- 
rectly as the measure of the amount 
by which pure tones must exceed a 
normal intensity (the normal thresh- 
old) for a given listener to hear. Thus, 
the amount of hearing is usually fixed, 
involving a listener’s response to a 
sound a certain percentage of the time 
that the sound is presented. 

Like the audiogram, other measures 
of hearing loss, such as hearing loss 
for speech, do not tell about the 
amount actually heard, but instead tell 
about the physical intensity of a 
sound that gives rise to a defined re- 
sponse or set of responses. Thus the 
application of quantitative concepts 
directly to a human sense is avoided; 
only the physical attributes of the 
sound can be measured and what is 
meant by ‘hearing’ is therefore an ar- 
bitrary definition. 

Although this threshold measure is 
the one most commonly used, there 
are many instances in which it is not 
enough. One example is the measure 
of a person’s ability to discriminate 
speech, which will be discussed be- 
low. The insufficiency of the absolute 
threshold should not be surprising, 
how much would be known about a 
man’s vision if only his absolute 
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threshold for light were tested with- 
out regard to visual acuity or color 
vision? 


Functions of Hearing Tests 


Is He Normal or Not? When physi- 
cal standards are set by a military 
agency, the basic question to be an- 
swered by any test with regard to 
these standards results in an all-or- 
none answer. In the case of hearing, 
it must be determined whether or not 
he has a certain specified amount of 
hearing or, more precisely, whether 
his threshold lies above or below a 
standard level. How much he deviates 
from the standard is not important. 
Thus, when physical standards for 
hearing had to do with the conver- 
sational voice at a distance of 20 feet 
from the listener, it did not matter 
how much closer than 20 feet the ex- 
aminer had to come; it was only nec- 
essary to know whether the man could 
hear (repeat numbers) at 20 feet or 
not. Now that the physical standards 
for hearing have been, or are being, 
changed to the decibel system, the 
same principle still applies. If the 
standard requires that a man have no 
more than a 15 db hearing loss, it is 
only necessary to present tones at 
various frequencies at an intensity that 
is 15 db greater than that specified for 
normal hearing and the test results 
are given in terms of whether or not 
the listener hears those tones. 


The kind of hearing test that pro- 
vides such a yes-or-no answer is 
called a screening test. Its purpose, 
like that of a screen, is to separate 
two groups: one that can hear certain 
sounds and one that cannot. So long 
as the physical standards are given in 
terms of decibels of hearing loss for 
pure-tones, military screening tests 
must employ pure-tones. 


JOURNAL OF SPEECH AND HEARING DISORDERS 


The fact that a given hearing test 
is to be used for screening does not 
mean that it must also be a group test. 
Screening can be done with either in- 
dividual or group tests. Indeed, the 
most commonly used __ individual 
screening test employs a pure-tone 
audiometer in which the same hear- 
ing-loss setting (whatever the stand- 
ard is) is used for all frequencies and 
the examiner has only to determine 
with each frequency whether the 
listener can or cannot hear that tone. 
But because only one intensity is in- 
volved in the screening test, this test- 
ing function has been easily adapted in 
various kinds of group audiometry. 
This use differs from the individual 
screening test chiefly in that the fixed 
intensity at all tested frequencies is 
presented simultaneously to a group 
of listeners rather than a single listener. 
The major complication involved 
that the test must be designed for re- 
cording simultaneously the responses, 
or lack of them, from each of the 
listeners in the group. 

The tones used in a screening test 
may be either continuous or inter- 
rupted. Again, the fact that this is a 
screening test does not dictate which 
kind of tones should be used. As a 
matter of actual practice, pulsed tones 
have been found most convenient to 
use and, indeed, groups of them are 
used in such a way that the listener 
indicates that he has heard by record- 
ing how many tone pulses he heard. 


A group test, then, does not neces- 
sarily mean a screening test. A pulse- 
tone test does not necessarily mean a 
screening test. The word ‘screening’ 
refers to the purpose of the test and 
to the fact that it is not concerned 
with measuring the threshold of hear- 
ing; rather, the only concern is to de- 
termine whether a given listener’s 
threshold falls above or below the 
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screening level or standard. The 
screening purpose may be accom- 
plished with either individual or group 
tests, but it has been found that when 
dealing with large groups, one can 
conserve time by utilizing a group 
test. Similarly, either continuous or 
interrupted tones may fulfill the 
screening purpose, but actual practice 
has shown the pulsed or interrupted 
tone to be the more usable stimulus. 
Finally, both automatic and manual 
techniques have been employed in the 
screening of individuals and groups. 
1A] 
How Much Hearing Loss Does He 
Have? Various kinds of screening 
tests enable us to state whether or not 
a man meets certain physical standards 
for hearing. Suppose, for example, a 
man has been found who does not 
meet these standards. In the case of 
induction or enlistment, the story may 
end there and the man may be sent 
home. If he is already in the service, 
it may be necessary to know the 
amount by which his hearing is not 
normal, either for treatment, future 
assignment or pension purposes at dis- 
charge. It is now not enough to say 
that his hearing loss at some frequency 
is greater than that set by the stand- 
ard. How much hearing loss he ac- 
tually has must be determined. 
Almost all the ways of expressing 
a hearing loss have resulted from pro- 
cedures that were developed in con- 
nection with the medical specialty of 
otology. Hearing tests have been de- 
veloped in that field primarily because 
of their contribution to diagnosis. 
When these tests are used for pur- 
poses other than diagnosis, they may 
not turn out to be either the most 
convenient or the most valid, but their 
widespread use justifies their applica- 
tion in such other areas as reassign- 
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ment, 
tion. 


compensation and rehabilita- 


The basic measure of hearing loss 
involves pure tones. Results are 
usually displayed i in tabular or graphic 
form on what is called an audiogram. 
The quantity measured is the differ- 
ence in decibels between the thresh- 
old for a given patient and the normal 
threshold specified for audiometers by 
the American Medical Association and 
the American Standards Association. 
A single hearing loss figure cannot be 
given for all tones. Therefore, the au- 
diogram is used to show hearing losses 
at different frequencies. 

The audiogram may be derived 
from any of a variety of tests. The 
most widely used test involves an in- 
dividual audiogram obtained from a 
standard audiometer (specified as 
either a screening or diagnostic au- 
diometer). In this test, the audiome- 
trist sets a given frequency and varies 
the intensity or hearing-loss control 
until he finds a level below which the 
listener never responds and above 
which he always responds. This is re- 
peated for both ears for as many fre- 
quencies as are desired. The listener 
indicates his hearing by some signal, 
either the raising of his finger or the 
pressing of a button. 

Automatic audiometers have also 
been employed to obtain individual 
audiograms. There are pulse-tone au- 
diometers in which groups of tone 
pulses are delivered and the listener 
must respond by saying how many 
tones are in a certain group. Another 
example of an automatic audiometer is 
the one invented by Békésy, in which 
a mechanism is provided for the 
listener to change the intensity auto- 
matically by pushing a button when 
he hears and releasing it when he does 
not. The intensity of the tone is re- 
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corded on paper as a continuous func- 
tion of frequency. 

Individual audiograms may also be 
obtained from group tests in which, 
for example, groups of tone pulses at 
different levels and at different fre- 
quencies are presented to many 
listeners simultaneously. These listen- 
ers write down the number of pulses 
heard in each group. A comparison 
of each listener’s responses at the 
levels at which the pulses were pre- 
sented enables the tester to derive an 
audiogram for each listener in the 
group. 

Here again, the purpose of a test 
does not dictate the kind of testing in- 
strument that will be used. A so-called 
screening audiometer may be used to 
obtain an_ individual audiogram. A 
group test may be dev ised that will 
yield audiograms for all members of 
the group. F inally, individual or group 
audiograms may ‘be obtained with cer- 
tain automatic audiometers or also 
with manually-operated audiometers. 


How Well Does He Hear Speech? 
Unless the concern is primarily either 
diagnosing a hearing loss or identify- 
ing its type and probable cause, some 
measure of a man’s hearing will be 
needed which will tell how well he 
does in those situations where he uses 
his hearing most. For the majority of 
people it may be assumed that this 
situation usually involves speech com- 
munications. Thus there is ample rea- 
son for knowing about a man’s abil- 
ity to hear speech. 

In testing a man’s hearing for pure 
tones, a fairly uncomplicated response 
is involved: namely, to do something 
when a tone’s presence is observed 
and to do nothing in its absence. In 
the case of speech, however, it is nec- 
essary to know more than whether or 
not the listener hears something. The 


problem of identification, if not un- 
derstanding, is added to the listener’s 
task. 

It has been found convenient, in 
clinical usage, to discuss hearing for 
speech in terms of two dimensions: 
one concerning how much intensity 
must be supplied for a listener to hear 
and identify a certain amount of 
speech and the other concerning how 
much speech he can identify or un- 
derstand. 

An example of the first is found in 
the old spoken-voice test where a 
tester varies the distance between him- 
self and a listener (and thus indirectly 
varies the intensity) until he finds an 
intensity at which the listener can 
just repeat words or numbers. This 
is directly analagous to the more 
modern test of hearing loss for speech, 
which is defined, as was the hearing 
loss for a pure tone, as the number 
of decibels that a listener requires for 
a certain amount of hearing and/or 
understanding, relative to the decibels 
or threshold required by a listener 
with normal hearing. 

Again the threshold is defined in 
terms of an arbitrary ‘amount of hear- 
ing,’ in this case 50 percent of a list 
of words. Thus, when a man has a 30- 
db hearing loss for speech, this only 
means that we must present speech at 
a level 30 db higher than that needed 
for a normal listerer—but both the man 
and the normal listener hear the same 
amount and repeat 50 percent of the 
words. 

Intensity is not the only thing re- 
quired for the understanding of 
speech. There are other dimensions 
involving complex discriminations be- 
tween frequencies, groups of fre- 
quencies, simultaneous intensities and 
tonal complexities, all of which go 
to make up the recognition of a speech 
sound, word or groups of words. 
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Since all of these factors are not yet 
understood, a man’s ability to perceive 
speech can be predicted only by test- 
ing it directly. One useful clinical 
concept, discrimination loss, involves 
the measurement of the maximum 
number of different words that a man 
can understand, even when the speech 
is presented at such a high intensity 
that any more intensity would not 
make the words any easier to under- 
stand. Individuals with exactly the 
same hearing loss for either pure tones 
or speech may differ in this ability 
to discriminate speech sounds and 
such information has been found use- 
ful in diagnosis and prognosis of hear- 
ing disorders. 


Hearing Tests Applied to Military 
Use. As a conclusion of this classifica- 
tion of hearing tests, the following is 
one man’s opinion of an over-sim- 
plified scheme for the employment of 
appropriate hearing tests in the De- 
fense Department, holding to the prin- 
ciple that these matters should be as 
similar among the three Services as 
possible. Even though this writer has 
been a member of three CHABA 
Working Groups that have been asked 
for specific recommendations on some 
of these problems, none of these 
Working Groups are involved in the 
following statements. 

There are some general guide rules 
for selecting the appropriate test. First, 
the more people there are who have 
to take a certain test, the simpler that 
test should be. Second, the more lo- 
cations there are at which such a test 
is to be given, the more independent 
it should be of the training or educa- 
tion level of the test personnel. Third, 
the more elaborate and variegated 
test must be for certain purposes, the 
fewer places there should be at which 
such a test is given. 


It should be obvious that the pri- 
mary purpose of any hearing test 
conducted at an Armed Forces Ex- 
amination Station is screening. It is 
only necessary to know if a man’s 
hearing i is acceptable. It is not impor- 
tant to know how much hearing loss 
he has; if he has more than is allowed 
by a given standard, he is not ac- 
cepted. The few Examining Stations 
Ps by members of “Working 

Group 3 had a load of from 200 to 
500 men per day. The hearing test 
was only a small part of the general 
physical examination and, therefore, 
not much time could be devoted to 
it. Under these circumstances a stand- 
ized group screening test was in- 
dicated and, therefore, recommended 
by Working Group 3 to the Depart- 
ment of the Army. The Working 
Group recommended that the Army 
standardize on the group screening 
technique developed by Dr. Glorig. 
It is to be hoped that development 
contracts have been or are being given 
to prospective manufacturers of 
equipment that would carry out this 
test and, equally important, that 
soundproof space is being made avail- 
able at these stations so that the va- 
lidity of these measurements will not 
be influenced by excessive ambient 
noise. 

The screening that is accomplished 
at the Examining Station can also be 
used to assign a man to one of the 
four hearing categories in the medical 
profile, but it is doubtful that such 

categorization is sufficiently precise 
for the purpose of having an initial 
record of a man’s hearing that will 
serve as a base against which later 
claims for lost hearing will be com- 
pared. It is not economical to make a 
detailed audiogram for every candi- 
date for service, because such audio- 
grams are unnecessary for those men 
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who are rejected. Very few rejections 
are made at the reception centers on 
the basis of the physical examination 
given there. These centers, therefore, 
would appear to be the logical place 
to provide for a hearing test that 
would yield an audiogram in sufficient 
detail for these legal purposes. There 
are not many reception centers, but 
they handle large numbers of men. At 
such installations, therefore, individual 
audiometry would be too time con- 
suming, and the development of even 
very complex automatic machinery 
should be encouraged if it will permit 
the recording of audiograms for 
groups of men listening simultane- 
ously. Such, the writer believes, is 
the intent of the development pro- 
grams now under way at the U. S. 
Air Force School of Aviation Med- 
icine and within the U. S. Navy Bu- 
reau of Medicine and Surgery. 


The requirements of medical super- 
vision of sick ears imply that an in- 
dividual diagnostic audiometer should 
be available to the Ear, Nose and 
Throat Department of every station 
hospital. Audiograms obtained at such 
installations would be used for esti- 
mating the amount of hearing loss re- 
sulting from some acute injury, ex- 
posure or infection and would, in 
general, serve the same purposes as 
they do in civilian otologic practice. 

Personnel who sustain permanent 
hearing losses present a real problem. 
In many instances the capabilities, 
training and experience of such per- 
sonnel imply that they should not be 
separated or retired because their 
hearing no longer falls in category 
H-1. Facilities are available at which 
their hearing can _ be elaborately 
studied, recommendations for the use 
of hearing aids can be made and even 
training in lipreading, etc., can be car- 
ried out. Because of the complexity of 


JOURNAL OF SPEECH AND HEARING DISORDERS 


the testing program at such a facility, 
it would not seem wise to have very 
many such installations. Not only is 
the equipment costly and the proper 
space difficult to procure or build, but 
also sufficiently trained personnel for 
many such installations simply are 
not available. Reference is made here 
to such installations as the Speech 
and Audiology Center at the Walter 
Reed General Army Hospital and The 
Speech and Hearing Clinic at the U. S. 
Naval Hospital at Philadelphia. 

The kinds of tests that might be 
used to predict special abilities, in par- 
ticular military specialties, have not 
yet been mentioned. This was a de- 
liberate oversight, for one would have 
had to mention a test for every kind 
of hearing ability that might be called 
for and space would not permit such 
a listing. Also, these tests are not 
“widely used,” having been worked 
out under military auspices, quite out- 
side of a general clinical context. 

Such special tests as have been 
worked out at the Medical Research 
Laboratory, U. S. Naval Submarine 
Base, and in the Human Factors Di- 
vision of the U. S. Navy Electronics 
Laboratory having to do with the per- 
formance of land and sea-based sonar 
operators probably should not be ad- 
ministered to all Navy enlistees at a 
large reception center. Rather, they 
should be given after a group of po- 
tential sonar operators has been 
screened by other, less specialized 
tests. Similar principles would be ap- 
plied to the selection of land and air- 
crew personnel who have to do with 
radio communication. 


Summary 


Hearing tests that are presently 
available include those that come from 
and are used in medical practice, re- 
search laboratories and different train- 
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ing programs. Not all of these are 
equally applicable to the several mili- 
tary requirements for hearing tests. 
Military audiometry should probably 
serve four purposes: (1) to select or 
reject men as a part of the regular 
initial physical examination, (2) to 
provide for the otologist information 
on the state, probable cause and prog- 
ress of a hearing loss, (3) to provide 
information that can be used in es- 
tablishing the amount of hearing loss 
for compensation purposes and the 
state of the original hearing before 
the service-connected hearing loss de- 
veloped, and (4) to enable personnel 


officers to determine whether or not 
certain individuals are qualified for 
certain military specialties that involve 
special kinds of hearing ability. 

Not all hearing tests will suit all of 
these purposes equally well. The kind 
of test to be employed for each of 
these purposes will depend upon: (1) 
the kind of information that must be 
obtained from the test, (2) the number 
of installations at which the test must 
be carried out, (3) the number of 
persons who must take the test, and 

4) the requirements of the test for 
equipment, space and trained person- 
nel. 











Problems In Military Audiometry: 


A CHABA Symposium 


5. Review Of The ‘Report By The 


Working 


Group On Military Audiometry’ 


Raymond Carhart 


CHABA Working Group 3 was ac- 
tivated in the spring of 1953 to con- 
sider enquiries from the Armed Forces 
about audiometry in the military serv- 
ices. The Army requested an evalua- 
tion of the usefulness of the Glorig 
screening test; the Navy requested 
comments on a research proposal for 
developing an automatic group audio- 
metric screening test; and the Air 
Force requested comments on certain 
proposals made by its Ad Hoc Com- 
mittee on Audiology Problems. The 
Final Report of the W orking Group 
was presented in October 1953. 

The concluding statement in the 
Report is a logical starting point for 
the present partial review: 

. consideration of these questions .. . 
quickly brought us to the view that... 
(the three requests) . arise from a 
common set of problems. Decisions con- 
cerning testing techniques (whether 
screening or threshold type) and deci- 
sions concerning test goals (whether in- 
volving physical standards, profile cate- 
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gories, or job classification) are not 
peculiar to any one Service. Research 


needs in this area are also basically the 

same.’ 

It was recognized that an inter- 
service approach would be the most 
productive method of achieving long- 
range solutions to these common prob- 
lems. 

In defining the scope of these com- 
mon problems, the first step was to 
outline the function of military audio- 
metry. Certain functions of hearing 
testing common to the three Services 
were: 

‘1. determining whether or not a man 
meets the physical standards for 
hearing specified by a Service, 
assigning an individual to a medical- 
profile category for hearing, 

3. determining the amount of hearing 
loss that can be entered as an initial 
notation in a medical service record 
as the basis for later comparison in 
the event of a disability claim, and 

4. observing periodically the progress 

of an individual’s hearing.’ 

It was realized that the measurement 

of auditory capacities for use in se- 

lecting personnel for special assign- 
ment would be an important function 
of hearing tests which would vary 
with the needs of the several Services. 


tw 


The statements given above show 
that the Working Group was view- 


December 1957 











CARHART: REVIEW OF THE ‘REPORT BY THE WORKING GROUP’ 


ing audiometry as a means of clas- 
sifying and utilizing large numbers 
of men more effectively, rather than 
as a means of diagnosing ear diseases. 
This emphasis was not a discounting 
of the diagnostic value of audiometry 
in the military situation, for it has its 
definite uses there. Instead, it recog- 
nized that the military problem to be 
solved was that of effectively testing 
the hearing of a large number of men 
in a reasonable length of time. 
Special difficulties were listed which 
must be overcome in solving this par- 
ticular problem. These difficulties are, 
essentially, the practical restrictions 
required ‘by realism in the basic plan- 
ning for a program. It is hardly nec- 
essary to observe that a combination 
of adequate rooms and qualified per- 
sonnel are required for satisfactory au- 
ditory testing and that these require- 
ments are particularly hard to satisfy 
in many military situations because: 


‘1. so little testing time per individual 
is available, 


~) 


2. tests are often conducted by inex- 
perienced personnel, and 


3, tests must often be carried out in 

small and noisy quarters.’ 
While a continuous battle must be 
waged to win sufficient time to test 
each individual adequately, to insure 
properly qualified testers and to ob- 
tain adequate quarters for the audio- 
metric program, a careful selection 
among possible procedures must be 
made in order to keep the demands 
upon time and money to a minimum. 

Any attempt to make recommenda- 
tions in the realm of military audiom- 
etry must recognize the possibility 
that the Services will differ in re- 
gard to the physical standards which 
are specified, the methods of process- 
ing personnel and the use made of 
test results, whether for physical 
standards alone or for selection for 
special assignment. The goal should 
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be to implement the guiding principles 
with practices which are as uniform 
as possible, while allowing for mod- 
ifications where useful. 


The Report of CHABA Working 
Group 3 specifically proposed four 
steps for the improvement of auditory 
testing in the Armed Forces: 

‘1. selecting the test most appropriate 
for yielding the information desired 
ina given situation, 
establishing and maintaining standard 
test procedures, 

3. providing standard equipment and 
adequate testing rooms, and 

4. setting up military specialties (MOS, 

AFSC, etc.) for the personnel re- 

quired by these programs.’ 
The above principles and frame of 
reference were then applied to the 
request submitted by the Army: 
should the automatic screening audio- 
meter developed by Dr. Glorig be 
standardized for use in induction and 
reception centers? 


Nm 


On the basis of procedures in use 
at induction and reception stations in 
1953, the Report concluded that a 
screening test of hearing was ap- 
plicable only to induction centers, 
usually called Armed Forces Examin- 
ing Stations. 


‘1. Such a screening test must: 

a. be simple enough to be under- 
stood by all examinees regardless 
of literacy or intellectual ability, 

b. determine the medical-profile cat- 
egory for hearing to which the 
examinee should be assigned, and 

c. yield information that will facili- 
tate the proper disposition of 
claims made for service-connected 
hearing loss. 

2. Present conditions at Armed Forces 
Examining Stations seem to require 
that: 

a. the men move through the hear- 
ing test station at the rate of 
about one man per minute, 

b. the results be quickly and easily 
interpreted and recorded by the 
examining staff, 
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c. the test procedures be simple 
enough to allow untrained per- 
sonnel to carry them out. 

3. Most of ... (these) ... criteria are 
satisfied in theory by the 15-foot 
whisper test, but the whisper test 
cannot be adequately standardized, 
especially with untrained examiners. 

4. The use of pure tones is desirable 
because . . . (it satisfies the criteria 
mentioned above, and) . no ex- 
tensive vocabulary is required.’ 

The Glorig screening method was 
recommended as applicable for use in 
the Armed Forces Examining Stations. 
The method was noted as satisfying 
the criteria for a military screening 
test better than any other pure tone 
method known to the Working 
Group, even though further improve- 
ments were needed in the test ap- 
paratus. An immediate implication of 
this recommendation is that physical 
standards and medical- -profile cate- 
gories must be defined in terms of 
decibels of hearing loss for pure tones 
and not in terms of distance over 
which whispered numbers are heard. 


Acoustic and other specifications 
for test locations were recommended. 
These recommendations emphasized 
that the physician conducting the 
otological examination should be sup- 
plied with appropriate instructions 
and manuals to facilitate his super- 
vision of the test procedures. 

The question of how best to obtain 
full pure-tone audiograms on large 
numbers of men was only partially 
answered. It seemed obvious to the 
Working Group that, to be practical, 
a large scale program had to rely on 
some method other than conventional 
pure-tone audiometry administered 
individually by trained technicians. 
Some form of group or automatic 
test was recommended. Another pos- 
sibility was a combination or adapta- 
tion of those types based upon tech- 
niques already ‘dev eloped such as the 
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Harris or Webster techniques. An ad- 
ditional possibility, not then fully ex- 
plored, involved the use of an auto- 
matic self-recording technique that 
could handle a continuous flow of ex- 
aminees. The Report recommended 
that, before a final choice was made 
between the various methods, research 
should be undertaken to clarify their 
relative merits, as well as those of sim- 
plified versions of individual auto- 
matic audiometry. Threshold pure- 
tone audiometry has extensive military 
value. 


There are fundamental differences 
between the military and civilian sit- 
uations in which audiometry is per- 
formed. These differences require 
variations in audiometric techniques. 
Simply because one method has 
prov ed to be highly effective in one 
circumstance does not mean that it 
should be the method of choice in an- 
other circumstance. 


When the administration of pure- 
tone tests to large population samples 
is considered, there are three highly 
independent applications: namely, in 
the military, in public schools and in 
industry. Military audiometry, with 
its emphasis on personnel selection 
and classification, has already been re- 
viewed. However, the goal of public 
school audiometry, where the pur- 
pose is so pointedly preventive is very 
different. Children are screened to 
identify those needing medical care, 
rather than to discard those who 
should not be in the organization. 
Threshold audiometry is done to ob- 
tain additional information on those 
few children who seem to need pre- 
ventive therapeutic care and there is 
no concern for special placement of 
children on the basis of exceptional 
auditory ability. Instead, the more 
severe auditory deficiencies are evalu- 
ated so as to plan individualized edu- 
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cational programs for the unfortunate 
children who possess the deficiencies. 
Industrial applications of audiometry 
including the concept of “monitoring 
audiometry” are discussed in the final 
paper of this sy mposium entitled “Au- 
diometry in the Armed Forces.” 

The important point here is that the 
Armed Forces can use auditory testing 
for quite different purposes than are 
found in civil life. The military serv- 
ices are in the enviable position of 
being able to establish broad and well 
conceived pregrams in auditory test- 
ing that might exceed anything found 
today in civil life. 


Summary 


The Working Group on Military 
Audiometry, in reviewing a number 
of questions presented by the three 
Armed Services, had concluded that, 
while the individual problems of the 
Services might appear to be different 
because of the differences in internal 
structure, the problems are basically 
the same in terms of research needs 
and the general goals for physical 
testing. The main goal of military au- 
diometry is to classify and utilize large 
numbers of men more effectively. Di- 


agnostic audiometry also has its place 
in military audiology, but the more 
pressing need has been for an effective 
means of testing large numbers of men 
in a reasonable length of time. Four 
steps were suggested for improving 
the level of audiometry in the Serv- 
ices: 1. selecting the test most ap- 
propriate for yielding the information 
desired in a given situation; 2. estab- 
lishing and maintaining standard test 
procedures; 3. providing standard 
equipment and adequate test rooms; 
4. setting up a military specialty num- 
ber for the personnel required by 
the testing programs. The Report of 
the W orking Group on Military Au- 
diometry specified that the most ef- 
fective test for induction stations 
would be a screening type test and 
recommended the method developed 
by Dr. Glorig as being satisfactory for 
the needs of the Services. For the ad- 
ministration of full scale pure-tone au- 
diometric tests to large numbers of 
men in the Service, the Report rec- 
ommended that the Services experi- 
ment with some form of group audi- 
ometry that had already been devel- 
oped, including automatic self-record- 
ing techniques. 
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A CHABA Symposium 


6. Automatic Audiometry 


John C. Webster 


There seems to be some danger that 3. 
the term automatic audiometry will 
come to be identified solely with one 
particular type of automatic audio- 
meter. This is the type in which the 
subject, by his own responses, con- 
trols the intensity of the machine’s 
output. Such an identification should 
not be allowed to occur, for there are 
many types of automatic audiometers. 
Among the automatic audiometers 4. 
now in operation are the following: 


1. The Békésy audiometer. This has 
been in operation for several years 
in many laboratories and clinics. 
It is the typical ‘patient-control- 
of-intensity’ instrument. A graph 
of the crossing and recrossing of 
the subject’s threshold is drawn 
by the machine as the frequency 
is slowly, but gradually increased. 
This graph has the disadvantage 
that it does not yield numbers di- 
rectly, but must be interpreted. 


vw 


Nm 


The Rudmose audiometer. This 
is g patient-controlled machine, as 
the Békésy, which employs six 
discrete frequencies instead of 
continuously increasing fre- 
quency. 


John C. Webster (Ph.D., lowa, 1953) is a 
Resident Psychologist at the Navy Elec- 
tronics Laboratory, San Diego, California. 
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The Brogan audiometer. This 
patient-controlled machine, de- 
veloped at the Air Force School 
of Aviation Medicine, is one in 
which the program and _ patient 
response is the same as the con- 
ventional clinical audiometer. The 
audiogram is typed on a sheet or 
punched on an IBM card. 


The Licklider audiometer. This 
is a patient-controlled instrument 
in which the subject identifies in 
which half of a period of time 
the test tone was present. 


The Ward audiometer. This is a 
pulsing-tone type of group audio- 
meter developed at the Naval 
School of Aviation Medicine and 
the Central Institute for the Deaf. 
Ten men are tested at a time by 
the method of single descent, 
using a single attenuator. 


The Glorig audiometer. Devel- 
oped at the Speech and Audiol- 
ogy Center at Forest Glen under 
the combined auspices of the 
Army and the Veterans Adminis- 
tration, this machine presents 
tone pulses in groups, part of the 
pulses to one ear and part to the 
other. The subject must count 
the number of pulses in each 
group. 
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7. Navy audiometers. Three of these 
have been developed, all more or 
less automatic, at the Submarine 
School in New London, the U. 
S. Navy Electronics Laboratory 
in San Diego and the Philadel- 
phia Naval Hospital. In the first 
two, emphasis was on the group- 
test aspect and in the latter, auto- 
matic administration the 


goal. 


was 


The audiometer that gives the lowest 
thresholds is not necessarily the best. 
Of greater importance is the reliability 
of the method, i.e., its ability to give 
the same value on successive trials. 
The relation between the test values 
and the audiometric zero given in the 
American Standard can always be de- 
termined experimentally. A second 
important feature is the amount of 
maintenance or ‘down time.’ The 
original cost of the machine may also 


be a determining factor. A final, im- 
portant consideration is how easily 


a malingerer can ‘beat the game’ with 
the machine. 

After the objective of the audio- 
metric testing has been determined 
and carefully specified, a selection 
should be made between group test- 
ing in a large, semi-partitioned room 
and testing in separate booths. In de- 
signing the machine, the subjects to 
be tested must be considered from the 
point of view of human engineering. 
In order to get the full cooperation 
of the subjects, the machine must be 
quite easy to operate. It must also be 
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sufficiently reliable to remain in cali- 
bration and operate with a minimum 
of technical servicing. 

If more than 40 men are to be 
tested at a time, group tests with 
scored sheets are probably the method 
of choice. For between 10 and 40, 
some other type of group audiometer, 
possibly the Ward type modified to 
print the results on a sheet or tape, 
may prove to be the best compromise. 
For 10 subjects or less, successive 
testing with individual instruments 
such as the Brogan or Rudmose may 
allow the procedure to be made more 
completely automatic and still more 
economical. 


Summary 


This paper has reviewed the prob- 
lems presented by automatic audiom- 
etry and listed those automatic ma- 
chines that were developed by late 
1955. It stated that the object for 
which the audiometric examination is 
given must first be carefully deter- 
mined and specified. When this has 
been done, a choice can then be made 
between individual and group audiom- 
etry. Where large groups of men 
must be tested quickly, some form 
of group test will have to be selected. 
Where less than 10 must be tested at 
a time, one of the individual types 
will probably be the best choice. 
Other important aspects included the 
amount of maintenance the machine 
will need and whether or not a mal- 
ingerer can ‘beat the game.’ 











Problems In Military Audiometry: 


A CHABA Symposium 


7. Practical Limitations In Military Audiometry 


Aram Glorig 


There are three important limitations 
to good audiometry in the Armed 
Forces: personnel, equipment and test 
environment. However, these limita- 
tions might be eliminated by: (1) es- 
tablishing a military specialty number 
for audiologists and audiometrists; (2) 
establishing centralized sudiometer 
maintenance laboratories manned by 
civilian technicians in two or three 
strategically located cities; (3) issuing 
standard plans for constructing or 
purchasing sound-treated test rooms. 
If the Armed Forces are to initiate 
and maintain even a peace time hear- 
ing testing and conservation program, 
problems of the assignment and con- 
tinuity of technically trained person- 
nel must be solved. This can be done 
by establishing a special classification 
for all men with training in audiology. 
Audiologists should, however, be dis- 
tinguished from audiometrists. The 
first will be needed wherever advanced 
diagnosis and testing are to be per- 
formed and the latter will serve at in- 
duction stations, boot camps, reception 


Aram Glorig (M.D., College of Medi- 
cal Evangelists, 1938) is the Director of the 
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of the Committee on Conservation of Hear- 
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centers and various Department of 
Defense industrial plants. Pre-induc- 
tion, pre-placement and follow-up au- 
diometry require only air conducting 
testing which can be done by an au- 
diometrist who has less training than 
an audiologist. Both must be classified 
as specialists, however, and given dif- 
ferent specialty numbers. Classifica- 
tion must be done for their own pro- 
tection once they have been trained. 
At present, such specialty numbers do 
not exist and many men who are 
trained in this field are unable to prac- 
tice their professions while they are 
in service. Unfortunately, their train- 
ing also makes them useful in other 
lines of work and they are usually as- 
signed to these less important tasks. 

The maintenance of audiometric 
equipment is not something that can 
be done haphazardly or by any repair 
man. Adequate centralized facilities 
must be established and properly 
manned with civilian technicians. Ci- 
vilian personnel should be utilized in 
lieu of military personnel on the 
grounds of better motivation and con- 
tinuity of employment. In addition, 
these laboratories should be monitored 
by expert civilian consultants. 

Perhaps the key limitation to good 
audiometry in the Armed Forces is 
the environment in which the audio- 
metric tests are conducted. If the 
proper environment is not available, 
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full compliance with the other re- 
quirements for good audiometry is 
meaningless. A standard must’ be 
drawn up for the construction of au- 
diometric rooms in both extant and 
new buildings. The standard should 
also permit the use of prefabricated 
rooms. Standard plans for these rooms 
would ensure adequate sound reduc- 
tion and good test environments. 


Summary 

Personnel, equipment and the test 
environment are the most important 
limitations in military audiometry. 


These could best be offset by estab- 
lishing military specialty numbers for 
audiologists and audiometrists so that 
they may be retained in their jobs 
once they are trained. Central main- 
tenance laboratories for audiometers, 
staffed by civil service personnel and 
monitored by expert civilian consul- 
tants, should be established in order 
to achieve technical continuity and 
accuracy in maintenance. Finally, 
standard plans should be devised to 
cover the construction of sound 
treated test rooms or their purchase 
as prefabricated units. 











Problems In Military Audiometry: 


A CHABA Symposium 


8. Audiometry In The Armed Forces 


The CHABA Council 


The Council is keenly interested in 
the further development and _ stand- 
ardization of audiometry of all kinds 
for the benefit of the Armed Forces. 
The Council believes that the require- 
ments for audiometers and audiome- 
try should now be reviewed broadly 
in the light of the principles set forth 
at the CHABA meeting in October 
1955, : 


Purposes and Objectives of 
Audiometry 


The purposes and objectives of au- 
diometry in the Armed Forces, in- 
cluding their civilian employees, fall 
into five major categories: 

|. to select or reject men as a part 
of the regular initial physical ex- 
amination; 
to provide information for the 
otologist concerning the extent 
and nature, the probable cause, 
and the progress of individual 


mw 


To assist in defining the unresclved issues 
related to audiometry and audiometers, the 
Council requested the Executive Secretary 
of CHABA (Hallowell Davis) to prepare 
a summary statement of the Purposes and 
Objectives of Audiometry and also to make 
certain recommendations in regard to the 
testing of hearing in the Armed Forces. The 
statement as presented here is an official 


expression of opinion by the CHABA 
Council. 
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hearing losses in relation to the 
disease and to the effectiveness 
of treatment and _ preventive 
measures; 

3. to establish the amount of hear- 
ing loss for compensation pur- 
poses, including the determination 
of the original state of hearing 
before any service-connected or 
employment-connected hearing 
loss has developed; 

4. to enable personnel officers to de- 
termine whether certain individ- 
uals are qualified for certain mil- 
itary specialties that involve spe- 
cial kinds of hearing ability; 
to obtain new information as to 
(a) the causes and the prevention 
of hearing loss; (b) criteria for 
hazards to hearing; and (c) the 
effectiveness of particular tests 
and instruments for accomplish- 
ing the above objectives. 

A clear distinction must be made 
between: (1) the kind of hearing test; 
(2) the way in which the test is ad- 
ministered; and (3) the particular in- 
strument or technical means that em- 
bodies both the chosen test and the 
chosen method of administration. Not 
all types of hearing test will suit all of 
these purposes equally well. There is 
at the present time no single ‘best’ test 
of hearing, and much less is there any 
single ‘best’ instrument for adminis- 


wa) 
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tering hearing tests in all situations. 
The kind of test best suited for each 
purpose will depend upon the kind of 
information that must be obtained 
from the test. 

For example, the most generally use- 
ful kind of hearing test is pure-tone 
threshold audiometry by air conduc- 
tion. This was developed originally 
for diagnostic medical purposes and 
is also well suited for screening at in- 
duction centers, for monitoring hear- 
ing conservation programs, for esti- 
mating disablement and appropriate 
compensation, and for many types of 
medical research. Another kind of 
hearing test is speech audiometry, in- 
cluding tests of ability to hear speech 
in noise. These special tests are ap- 
propriate for determining special hear- 
ing abilities needed in particular mili- 
tary specialties. 

It is assumed that a pure-tone test 
of hearing is desired. There are a num- 
ber of ways in which pure-tone tests 
can be administered, each with its ad- 
vantages and disadvantages. Further- 
more, the different choices are not all 
mutually exclusive, but can be com- 
bined in many ways, just as an aircraft 

can be designed for combat, transport 
or reconnaissance, may be large or 
small, may be piloted or a robot drone. 
and may be pow ered by reciprocating, 
jet or turbo-prop engines. 

Among methods and types of pure- 
tone audiometry there are major 
choices that must be made between: 
(1) screening audiometry vs. monitor- 
ing audiometry vs. ra Ars audiom- 
etry, W hich implies a choice between 
a pass-fail test, a limited audiogram, 
or medically-oriented audiometry in- 
cluding complete audiograms; (2) in- 
dividual audiometry vs. group audiom- 
etry; and (3) manual vs. semi-auto- 
matic or fully automatic audiometry. 

As to the means of embodying the 
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chosen type and method in an actual 
instrument there are several choices 
at the engineering level, such as be- 
tween electronic oscillators vs. tests 
recorded on discs or magnetic tape. 
The various choices listed above are 
more or less independent but, just as 
in the cases of aircraft, certain use- 
ful combinations are already well es- 
tablished. Audiometry was ‘developed 
as a medical tool to assist in diagnosis 
and for this purpose the complete au- 
diogram individually administered 
universally employed. Furthermore, 
nearly all audiometers for diagnostic 
audiometry are manually oper rated and 
contain electronic oscillators. Semi- 
automatic recording audiometers for 
diagnostic purposes are under devel- 
opment, however, and may soon prove 
to be a useful supplementary tool in 
certain situations. The medical interest 
in diagnostic audiometry seems to lie 
in the development of new audiomet- 
ric tests, rather than in new ways to 
facilitate the administration of pure- 
tone threshold audiometry. 


For audiometry, as for aircraft, the 
choice of purpose is primary and the 
way of accomplishing the purpose de- 
pends on a balance of many factors, 
which include expense, personnel, and 
the availability of a particular instru- 
ment of established merit. The devel- 
opment of a means or instrument may 
make feasible a method that was pre- 
viously not possible or practical. Such 
development is often an essential step, 
but a careful review of both old meth- 
ods and new developments is manda- 
tory before commitment is made on 
a large scale. There have been im- 
portant recent developments in pure- 
tone audiometry for survey, monitor- 
ing, compensation and particularly for 
screening purposes. Such large scale 
audiometry as is obviously required 
by the Armed Forces should be 
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greatly facilitated by such new meth- 
ods and instruments for group and in- 
dividual pure-tone audiometry, both 
automatic and semi-automatic. 

New methods and instruments alone 
will not insure good audiometry. 
Three other requirements are abso- 
lutely essential for all forms of audi- 
ometry. They are: (1) adequate acous- 
tic environment, which means spe- 
cially soundproofed, properly located 
booths and/or rooms to house the in- 
struments and subjects; (2) trained 
personnel to administer the tests or to 
service any automatic devices that may 
replace the trained audiometrist; and 
(3) provision, both instrumentally and 
administratively, for periodic verifica- 
tion of the accuracy of audiometers 
in the field. 


The uncertainties as to what are 
the best methods of audiometry for 
the Armed Forces appear to arise 
from the interplay of several factors. 
The most important factor is the re- 
cent laudable trend toward pure-tone 
audiometry as a required test of hear- 
ing to replace the out-moded voice 
and coin-click tests. The trend estab- 
lishes a demand for audiometry on a 
large scale, but for audiometry that is 
quite different from the elaborate di- 
agnostic audiometry that has for some 
time been employed as an adjunct to 
a medical specialty. Yet the concepts 
and the instruments for audiometry 
were developed for just these medical 
diagnostic purposes. 

More recently screening audiom- 
etry, and group audiometry as a 
way at performing such screening, 
has been developed. Screening audiom- 
etry arose as a part of preventive 
medicine with particular orientation 
to the conservation of hearing in 
school children. The objective here 
was to identify rapidly those children 
who require closer examination and 
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perhaps medical treatment. Such audi- 
ometry is roughly equivalent to the 
old voice tests and it has been rather 
taken for granted that it is the most 
appropriate type of audiometry for 
induction centers where a quick pass- 
or-fail test of hearing adequacy is the 
primary requirement. Screening audi- 
ometry, like diagnostic audiometry, is 
now a familiar and well established 
concept. 

An intermediate type of audiom- 
etry that we here term ‘monitoring 
audiometry’ has more recently been 
developed in connection with con- 
servation of hearing programs in in- 
dustry. Its objectives are two-fold. 
One is to establish the state of hearing 
of a relatively large number of individ- 
uals to provide reference audiograms 
from which subsequent changes in 
their hearing are measured. The refer- 
ence audiograms, particularly if they 
are pre-employment or so-called pre- 
placement audiograms, may be used 
to determine subsequent liability for 
later changes in hearing in connection 
with workmen’s compensation. Its 
other objective is to detect changes in 
the hearing of individuals, relative to 
their reference audiograms before the 
hearing losses becomes a practical 
handicap. Monitoring audiometry 
thus gives warning in time for in- 
stituting effective protective meas- 
ures, such as the reduction of the 
noise itself, the reduction of the 
noise exposure of the individual or 
the use of individual protective 
measures. 


Monitoring audiometry is more re- 
stricted than diagnostic audiometry. 
Only air-conduction tests are required 
for monitoring audiometry and a 
more restricted range of frequencies 
and intensities are sufficient. It differs 
from screening audiometry, however, 
in that it must measure auditory acuity 
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and not merely give a pass-or-fail re- 
sult. Usually, within the range that it 
covers, it must yield an audiogram 
comparable in accuracy with a diag- 
nostic audiogram. The _ restricted 
range of a monitoring audiometer 
favors the development of group and 
of automatic or semi-automatic meth- 
ods of administration. On the other 
hand, the necessity for accuracy and 
for an audiogram that is complete 
within the chosen range imposes seri- 
ous difficulties both in the design of 
automatic instruments (particularly 
automatic group instruments) and in 
insuring their continued accuracy. 


It seems clear that at present it is 
feasible to design and develop screen- 
ing audiometers and monitoring audi- 
ometers that will expedite and make 
practical the screening and/or the 
monitoring of large numbers of in- 
dividuals within reasonable limits of 
time, expense, space and trained per- 
sonnel. It is not clear, however, that 
the same instrument should be ex- 
pected to perform both functions. It 
is also possible that all monitoring au- 
diometry need not be done in just 
the same way. In some situations an 
automatic individual audiometer, in 
other situations a manually operated 
group audiometer may have clear and 
overriding practical advantages. The 
general concepts of screening, mon- 
itoring, and diagnostic audiometry 
are well established, but there are 
several audiometric tests that fall in 
each class. There are various means or 
instruments for administering a given 
test and these differ in respect to ex- 
pense, space, time and personnel re- 


quired. 


Recommendations 

1. As the first step, if additional au- 
diometry that seems to call for new 
methods or instruments is desired, a 
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series of clear decisions as to the ob- 
jectives and also the necessary limita- 
tions is required. Is it to be pass-fail 
screening audiometry or is it to be 
some variety of monitoring audiom- 
etry, or are both desired? In any 
case, what standards of accuracy are 
essential? If it is screening audiometry, 
at what level or levels is the screen- 
ing to be done? If it is monitoring 
audiometry, what ranges of frequency 
and of intensity must be covered? 

2. If a development is to be under- 
taken, there should be broad estimates 
as to how large the demand for such 
audiometry is likely to be as well as its 
urgency so that reasonable decisions 
can be reached both as to the type of 
instrument or instruments best suited 
to the task and as to the limits of time 
and money that might properly be de- 
voted to their development. 

3. The next step is to prepare a set 
of more detailed requirements for an 
instrument of the chosen type. These 
would include such points as the fre- 
quencies to be employed and the in- 
tensity range and steps, the form of 
psychophysical test to be employed, 
the limits of accuracy required, the 
size of the group to be tested, 
the form of scoring, the degree of 
participation by the tester, etc. These 
should be in the nature of perform- 
ance specifications, without specify- 
ing the particular technical means by 
which the performance is to be 
achieved. Desirable features which 
might, however, be subject to some 
compromise, such as simplicity of op- 
eration, ruggedness, etc., are difficult 
to express quantitatively, but can be 
clearly indicated in general terms. For 
example, the number of days that a 
development model of an automatic 
instrument must function without 
failure could be specified in advance. 
It should be possible in the present 
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state of art to frame such a set of per- 
formance specifications. 

4. The next step would be to sub- 
mit these specifications to qualified 
engineering firms for bids on the 
building of experimental models of 
proposed audiometers. 

5. Experimental instruments of one, 
or preferably more than one, kind 
should then be built on development 
contracts. 

6. These experimental models 
should then be given field trials. The 
testing should be carried out by 
groups other than those primarily re- 
sponsible for the design and/or con- 
struction. 

7. On the basis of such field trials 
an instrument or instruments might be 
adopted for standardization and man- 
ufacture. Presumably at this stage, on 
the basis of experience gained in the 
trials, the performance requirements 
could be modified to take advantage 
of what then appears to be the best 
compromise between desirable ideals 
and technical, economic or adminis- 
trative limitations. If the modifications 
made in the light of experience are 
considerable, further experimental in- 


struments might be developed and 
tested. 


Summary 


‘Audiometry in the Armed Forces’ 
was prepared by the CHABA Council 
as an official statement concerning 
the status of audiometry in the mili- 
tary services as of the year 1955. The 
purposes and objectives of military 
audiometry are reviewed and the vari- 
ous kinds of audiometry are discussed. 
The Council recommends the adminis- 
tration of pure-tone audiometry by a 
rapid means so that the hearing of 
personnel can be checked easily, or 
‘monitored, as a routine procedure. 
Monitoring Audiometry is the new 
term introduced to designate this in- 
termediate form which is more elabo- 
rate than screening but less elaborate 
than diagnostic audiometry. It has 
evolved in industrial hearing conserva- 
tion programs, but can be easily 
adapted to the needs of the Armed 
Services. 

After certain besic decisions are 
reached by the Services regarding the 
audiometric standards that their per- 
sonnel must meet, specifications can 
be developed for experimental moni- 
toring audiometers. 




















Noise Bands vs. Pure Tones 


As Stimuli For Audiometry 


Cecil K. Myers 


One assumption behind the use of 
octave or semi-octave steps in discrete- 
frequency audiometry is that each 
frequency serves only to sample acuity 
at all intermediate frequencies. But the 
sampling may or may not be thor- 
ough, especially with octave steps, 
where considerable detail can be lost 
if acuity at intermediate frequencies 
exhibits sharp disparity. The increas- 
ingly prevalent use of the Bekesy-type 
audiometer attests to the desire of 
audiologists to put the intermediate 
frequencies under scrutiny. This pro- 
cedure is, however, expensive both in 
time and apparatus. If a substitute or 
compromise solution could be found, 
some benefit might result. 

It seemed possible that a somewhat 
better sampling of acuity in a fre- 
quency region could be ‘obtained if, 
instead of presenting a single tone 
selected from the middle of that re- 
gion, one presented a band of noise 
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taken directly from that region. Acu- 
ity for the ‘band of noise could be 
assumed to represent a sort of average 
of the acuities for all the separate fre- 
quencies contained within the band. 

If a patient has a sharp dip at one of 
the discrete frequencies, tests with a 
noise band might better summate the 
acuities in that frequency region. 
Thus, a noise band around the dip 
might prov ide a better measure of the 
patient's ability to handle auditory 
cues in that frequency region. 

Other considerations led to the 
question of whether noise bands could 
replace pure tones in audiometry. It 
seemed possible that test-retest reli- 
ability of noise-band audiometry 
might be superior, since the influence 
of “standing waves in the earphone- 
eardrum coupling would be mini- 
mized. Also, fluctuations from fre- 
quency to frequency of both acoustic 
impedance and of earphone frequency- 
characteristic would tend to be 
smoothed out. Moreover, from the 
patient’s point of view, the identifica- 
tion of the stimulus might be simpler 
and involve less learning than the 
detection of pure tones; in some cases 
a noise band might be easier to dis- 
tinguish from pure-tone tinnitus. 
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Ficure 1. 


This article is concerned with the 
construction of a phonograph disc 
containing noise bands, and with the 
efficiency of noise bands vs pure tones 
in general audiometry. 


Apparatus. White noise was led 
through two Allison continuously- 
variable filters coupled in series, and 
put on an LP disc with an RCA cutter. 
A band of noise was created by ad- 
justing the filters until the desired fre- 
quency region was obtained as seen 
on the Panoramic Sonic Analyzer. 
Lands and grooves on the disc gave 
the operator the choice of any of the 
following bands: 400 — 630 c/s, 800 


— 1250 c/s, 1500 — 2500 c/s, or 3200 
— 5000 c/s. 
The playback output was led 


through two attenuators, each with 10 
db and 1 db steps, in series, to a 
Permoflux PDR-8 earphone in an MX- 
41/AR cushion. A manual switch lo- 
cated before the attenuators allowed 
the subject to interrupt the noise at 
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Bekesy audiograms of three typical subjects. 


will. Level of stimulus at threshold 
was recorded in relative terms only, 
with a voltmeter at the phone termi- 
nals and a calibrating 1000 c/s tone on 
the disc. A Sonotone audiometer was 
also led to the manual switch and 
attenuators; level of stimulus at thresh- 
old was measured as before. All im- 
pedances were matched. 


Subjects 


Twelve subjects, 11-62 years of age, 
were selected. All had discontinuities 
in acuity through one or more of = 
frequency regions being studied, 
revealed by both a descrete- ameny 
and a full Bekesy audiogram. Figure | 
gives the Bekesy audiograms of three 
typical subjects. 


Procedure 


Subjects were asked to adjust one 
of the attenuators, using the inter- 


























Taste 1. Relation between acuity for pure 
tones and acuity for bands of noise. 





Pure Tone Noise Band Correlation 
(c/s) (c/s) (Rho) 
500 400——630 92 
1000 800——1250 94 
2000 1500——2500 81 
4000 3200——5000 75 


rupter sw itch at will, until they could 
just hear the tone, or noise, about half 
the time. (The tester changed the 
other attenuator to reduce position 
cues on successive adjustments.) Ten 
such adjustments were made with each 
stimulus. Frequency regions, noise, 
and tones were suitably counterbal- 
anced for all subjects to minimize 
learning, fatigue, etc. 


Results 


The correlation between acuities for 
the two stimuli was examined to see 
whether the same thing was being 
measured. The rank-order correlations 
between several bands of noise and 
the pure tone centered in each band 
are shown in Table 1. It seems possi- 
ble that for the lower frequency 
regions the two types of stimuli are, 
for all practical purposes, interchange- 
able, but that for the higher regions, 
the two measurements are different. 

The next question was whether the 
variability of the subject’s response 
was greater or less with one stimulus 
than with the other. The standard 
deviation of each set of 10 adjust- 
ments was computed. A slight ten- 
dency appeared for the noise stimulus 
to have a smaller variance at the two 
lower frequencies. The ranges of 
standard deviations for the two stim- 
uli overlapped almost completely. At 
the two higher frequencies, the vari- 
ances showed no difference at all. 
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For the purpose of evaluating test- 
retest reliability, results of the first 
five adjustments were compared with 
results of the last five adjustments for 
each of the four discrete frequencies 
and for each of the four noise bands. 
Absolute mean differences between 
corresponding sets of measures ranged 
from 1.2 to 1.5 db for the four pure 
tones and from 1.2 to 1.6 db for the 
four noise bands. When direction of 
difference, that is, increase or decrease 
of acuity from the first five to the 
second five adjustments, was taken 
into account, the mean differences 
were in the direction of slightly in- 
creased acuity for the last five adjust- 
ments. These differences ranged from 
0.2 to 1.0 db for the four pure tone 
and from 0.3 to 1.0 db for the four 
noise bands. Since the differences are 
small, not much advantage is to be 
gained by employing ten adjustments 
rather than five. 

Patients were asked whether they 
preferred listening for tones or noise- 
bands. Seven expressed a preference 
for noise, three for tones, two un- 
decided. No patient had a strong 
preference. 


Discussion 


The results obtained showed that 
no advantage was gained by changing 
to noise bands. However, there may 
be situations where some particular 
region needs to be sampled with 
special care and a Bekesy audiometer 
may not be available. Here the relation 
between noise-bands and pure tones 
may fill out an otherwise less com- 
plete picture. Furthermore, not only 
would a disc of noise-bands (with 
each band centered on a conventional 
audiometric frequency) be useful as 
a stimulus in certain situations, but 
also the disc would be useful as a 
source of masking noise in both air- 
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conduction and bone conduction audi- 
ometry. These narrow bands of noise 
have been found to be a nearly ideal 
masking stimulus in the writer’s lab- 
oratory. The disc is a handy source 
of a masking noise which is maximally 
efficient, yet lacks the annoying loud- 
ness of unwanted frequencies. If 
properly calibrated on normal ears, the 
disc could substitute completely for 
a pure tone audiometer. 


Summary 


A group of twelve patients with 
partially defective hearing was ex- 


amined with tones of 500, 1000, 2000, 
and 4000 c/s and also with bands of 
noise centered at those same frequen- 
cies. No important advantage in vari- 
ability or test-retest reliability was ob- 
served for either ty pe of stimulus. 
The correlation between the two 
measures decreased slightly with 
higher frequencies. Thus it is sug- 
gested that, if a Bekesy audiometer is 
not available to examine patients with 
high-tone losses, testing with a phono- 
graph disc containing one or more 
narrow bands of noise might add more 
information to that yielded by dis- 
crete-frequency audiometry. 











The C. S. Bluemel 


Collection On Stuttering 


Elwood Murray 


In 1940 Dr. C. S. Bluemel donated his 
library on stuttering to the University 
of Denver. The books were collected 
from many countries over a period of 
many years. Most of them are now 
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Library at the University of Denver. 
The books are available on interli- 
brary loan or for microfilming to 
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Use of Palatography 
Peter Ladefoged 


In recent years workers in the field of 
speech have become greatly in need 
of more precise data concerning the 
articulation of speech sounds. The 
present need has arisen party because 
of the increased detail with which 
languages are now described, and 
partly because many research workers 
are currently trying to correlate the 
traditional articulatory descriptions of 
speech with the results of the new 
forms of acoustic analysis. A most 
convenient way of arriving at articu- 
latory data is by means of palatog- 
raphy, which is a method for locating 
the points of contact between the 
tongue and the roof of the mouth. 
From these data it is possible to deduce 
some of the probable variations in the 
shapes of the vocal cavities during an 
utterance. 


Systems of Palatography 


In one of the modern forms of 
palatography (2), the subject first 
sprays a black powder on the upper 
teeth and the roof of the mouth (in- 
cluding both the hard and the soft 
palate), and then says the word or 
phrase to be investigated. Wherever 
the tongue touches any of the areas 
which have been sprayed, the black 
powder is removed. It is possible to see 
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and photograph these areas with the 
aid of the apparatus shown in Figure | 
With the mouth placed over Mirror 
A, the subject can see in Mirror B 
the velum, the hard palate, the alveolar 
ridge, and the upper teeth; conse- 
quently he can observe where there 
has been articulatory contact. In addi- 
tion, a permanent record can be made 
by photographing the contact areas 
with the camera behind Mirror B. 
This technique, which is known as 
direct palatography (1), was used to 
produce the palatograms which illus- 
trate this article. 

Another system of palatography in- 
volves the use of a specially made 
artificial palate which is dusted with 
a marking medium before being put 
into the mouth. After the word to be 
investigated has been pronounced, the 
palate may be removed, and a note 
made of the regions in which the 
marking medium has been wiped 
away. It is also possible to draw or 
photograph the false palate if a per- 
manent record is desired (5). 

There are several points to be con- 
sidered when comparing these two 
methods of palatography. First, the 
direct method has the advantage that 
it makes it possible to study the 
articulations of a large number of 
speakers without a great deal of prep- 
aration. The making of a good arti- 
ficial palate is a skilled, lengthy proc- 
ess, which cannot be readily under- 
taken for hundreds of subjects; much 
of the information derived from 
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Figure 1. 


palatographic investigations using false 
palates is of only limited value, be- 
cause it has been based on the study 
of a few individuals, whose articula- 
tions may not be typical. 

A second advantage of the direct 
method is that it need not affect the 
normal articulation of a sound; 
whereas even the finest false palate 
slightly alters the shape of the vocal 
cavities, and hence may have some 
effect on the action of the articulators. 


Finally, the direct method enables 
us to study a far wider range of articu- 
lations. False palates can be made with 
flexible portions so that some articu- 
lations on the soft palate can be re- 
corded; but this is not entirely satis- 
factory. Using the direct method 
is possible to observe articulatory 


Schematic diagram of the apparatus for direct palatography. 


contacts anywhere between the tips 
of the frontal incisors and the uvula. 


One reported difficulty (10) with 
direct palatography (actually using a 
system slightly different from that 
described here) is that there may be 
a variation in the angle from which 
the photograph is taken. However, 
this apparent disadvantage of the 
system can be overcome by maintain- 
ing the camera and the mirror in a 
fixed relation, and ensuring that every 
subject places his head so that his 
palate is in the same position. It has 
also been said of direct palatography 
that ‘because of the angle of the 
mirrors, prints of the palate show it 
slightly elongated’ (2). But it has now 
been found that it is perfectly possible 
to arrange the mirrors so that the 
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camera viewpoint is effectively at 
right angles to the plane of the teeth, 
thus preserving the ratio between the 
width and the length of the palate. If 
the positions of the camera and Mirror 
A are as shown in Figure 1, the re- 
quired view is obtained when the 
subject places his mouth over the 
mirror in such a way that the plane 
of his teeth is horizontal. The only 
practical difficulty is in deciding what 
is meant by ‘the plane of the teeth’ 
for subjects with irregular dentition. 


Articulatory Positions 


Whichever system of palatography 
is used, the results of a palatographic 
investigation will be articulatory data 
in the form of diagrams or photo- 
graphs which can be archived or pub- 
lished. But any diagram or photograph 
of the palate is a two dimensional 
representation of information which 
was originally in three dimensions. A 
view of the palate from a point at 
right angles to the dental plane (which 
is the traditional way of presenting a 
palatogram) preserves the ratio be- 
tween the length and the width of the 
palate only at the expense of giving 
an inadequate impression of the depth 
of the palate. As a result, palatograms 
often fail to convey important in- 
formation concerning the shape and 
depth of the palatal cavity, and the 
position and slope of the alveolar 
ridge. 

One answer to this problem is to 
use stereoscopic photographs. An- 
other, which is more convenient if 
the data are to be published, is to 
accompany each palatogram with a 
diagram showing a sagittal section of 
the palate. The simplest way in which 
this can be obtained is by sawing 
along the mid-line of a cast of the 
mouth. Such a diagram will be in- 


accurate in so far as it fails to take 
into account the movements of the 
soft palate which may be important 
in speech (2). But it will give a satis- 
factory outline of many of the im- 
portant features of the roof of the 
mouth. 


When the shape of the roof of the 
mouth is known, it is also often possi- 
ble to deduce the probable shape of 
the tongue during the articulation of 
the consonant in an utterance. After 
gaining experience with palatography. 
the information necessary for making 
a very approximate diagram of the 
presumed position of the tongue may 
be obtained by comparing a palato- 
gram with a cast of the roof of the 
mouth. In order to facilitate the trans- 
fer of more precise data about the 
positions of the tongue from the 
palatograms to the sectional diagrams, 
a contour map of the palate has to be 
prepared. The contours of the palate 
can be obtained by cutting a number 
of sections of a cast in the plane paral- 
lel to the dental plane, each section 
being at a regular distance from a 
fixed point such as the point on the 
roof of the mouth furthest from the 
dental plane (i.e., the deepest point of 
the palate). When an extensive pal- 
atographic study of a_ particular 
speaker is being made, contour lines 
obtained in this way can be drawn on 
a transparent overlay which can be 
placed on any photograph that has 
been enlarged to natural size. Thus, 
information concerning the height of 
the tongue may be speedily trans- 
ferred onto the sectional diagram. 

Figure 2, which shows a palatogram 
of the author’s pronunciation of eke, 
illustrates the use of this technique. 
Contour lines at 0.2” intervals have 
been superimposed on the palatogram, 
and corresponding lines have been 
drawn across the sectional diagram. 
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Figure 2. Palatogram of eke [ik], with superimposed contour lines at 0.2” intervals. 


In this particular utterance it is prob- 
ably fair to assume that most of the 
powder is wiped off during the articu- 
lation of the consonant. (A _subse- 
quent section of this article presents 
confirmatory evidence from X-ray 
photographs, which indicate that the 
body of the tongue retains an ap- 
proximation to the vowel position 
during part of the consonant closure.) 
Hence the limits of the contact areas 
indicate the positions of the sides of 
the tongue at a specific moment. It 


can be seen from the palatogram that 
the sides of the tongue have removed 
a considerable amount of the marking 
medium from the hard palate. The 
extent of the raising of the body of 
the tongue is indicated fairly ac- 
curately on the sectional diagram. The 
means of the points at which the sides 
of the tongue cross each contour line 
are marked by small dots; and then, 
on the assumption that in this utter- 
ance a cross section of the tongue 
would show that it is slightly domed, 
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Figure 3. 


the presumed position of the centre 
of the tongue is indicated by a line 
slightly above the dotted positions. 
In this, and in all the other diagrams 
accompanying the palatograms illus- 
trating this article, positions of the 
vocal organs which cannot be de- 
duced from palatographic data are 
indicated by dashed lines. 


Selection of Utterances 


In most phonetic investigations it is 
advisable to make palatograms show- 
ing the effect of pronouncing whole 
words. The resulting photograph is 
then a composite representation of a 
series of articulatory positions; but 
this is preferable to the artificial pro- 
cedure of attempting to obtain a 
record of an isolated speech sound. 
There is always an interaction be- 
tween the consecutive articulations of 
an utterance. Figure 3 illustrates the 
well known difference in the place of 
articulation of the plosives in key and 


JOURNAL OF SPEECH AND HEARING DISORDERS 


Palatograms of key [ki] and coo [ku]. 


coo. The articulatory contact is 
clearly much further forward when 
the velar plosive is followed by a 
front vowel as in key. A further point 
of interest arises from a comparison 
of Figures 2 and 3, which indicates 
that the plosive in eke is not articu- 
lated in the same place as either the 
plosive in key or that in coo. The 
very advanced variety of velar plosive 
occurs only when it is the initial 
consonant in the syllable. 

Figure 4 shows that there is a 
similar variation in the initial plosives 
in the words tea and two. The articu- 
latory contact behind the frontal in- 
cisors is slightly further back when 
the plosive is ‘followed by a back 
vowel. In view of all these differences 
it would seem that there is little point 
in trying to investigate the articulation 
of isolated segments of speech. Proba- 
bly the most convenient way of con- 
sidering a palatogram is as ‘an aid in 
abstracting the articulatory features 
which characterize an utterance as a 
whole (4). 
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Figure 4. Palatograms of tea [ti] and two [tu]. The dotted line indicates the position of 
the centre of the tongue as shown on an X-ray photograph taken during the consonant 


closure in tea. 


Comparison with X-ray Data 


The articulatory features indicated 
in the sectional diagrams accompany- 
ing the palatograms in Figures 2-6 
may be incorrect because there are 
two assumptions underlying the de- 
duction of the positions of the tongue. 
First, it is presumed that in these 
utterances most of the powder was 
removed during the articulation of the 
consonant; and second, the height of 
the centre of the tongue is presumed 
to be not very different from that of 
the sides. As a check on these assump- 
tions, X-ray photographs have been 
taken of the positions of the articula- 
tors during the author’s pronunciation 
of the consonants in some of these 
words. A thin line of barium sulphate 
was painted on the centre of the 
tongue so that its position was clearly 
marked on the photograph. 

In most of the utterances, there is 
a high degree of agreement between 
the diagrams of the position of the 


centre of the tongue as deduced from 
palatograms and as shown on the X- 
rays. This agreement is illustrated in 
Figure 4 where the dotted line indi- 
cates the position of the centre of the 
tongue as recorded on an X-ray 
photograph taken during the articu- 
lation of the consonant at the begin- 
ning of the word tea. In this case, as 
in others, the X-ray photograph shows 
that even during the consonant 
closure the body of the tongue is 
approximating towards the position 
for the adjacent vowel. 

Only occasionally do X-rays reveal 
major differences between the posi- 
tions of the centre and sides of the 
tongue. These differences are of 
greatest importance in the study of 
fricatives. Thus, the articulation of 
[s] as in saw in the author’s speech 
is as shown in Figure 5. The continu- 
ous line indicates the position of the 
sides of the tongue as shown by the 


limits of the contact areas in the 
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Ficure 5. Palatogram: of saw [s9]. The dotted line indicates the position of the centre of 
the tongue as showr. on an X-ray photograph taken during the consonant closure. 


palatogram (which are unlikely to be 
due to the vowel in this word) and 
the dotted line represents the data 
obtained from an X-ray photograph 
showing the position of the centre of 
the tongue during the fricative. These 
positions are typical of the author’s 
pronunciation (which is a form of 
the English of England known as 
R.P. (7), with no marked idiosyn- 
cratic features); palatograms and X- 
rays showing similar positions have 
been obtained on a number of occa- 
sions. 

It is obvious that during the author’s 
pronunciation of the fricative [s] fol- 


lowed by the back vowel [2] there 
must be a very deep hollow in the 
tongue. The extent of this hollow can 
be seen more clearly in the transverse 
section of the mouth shown alongside 
the palatogram. This section is taken 
along the line joining the second 
molars, as shown by the arrows. Only 
the dashed line in this diagram indi- 
cates a presumed position; the outline 
of the roof of the mouth is accurately 
known from a section of a cast; the 
position of the sides of the tongue can 
be deduced from the palatogram; and 
the dotted line indicating the posi- 
tion of the centre of the tongue de- 




















pends on data obtained from an X-ray 
photograph. This diagram is a good 
illustration of the way in which 
palatographic and X-ray evidence 
supplement one another. In the exam- 
ination of many sounds, the two tech- 
niques are not mutually substitutable 
but are complementary, each provid- 
ing data which are not revealed by 
the other. 


Description of Articulations 


The data which result from a pal- 
atographic (or from an X-ray) in- 
vestigation are records of different 
articulations. The description and 
comparison of such data is one of the 
most challenging problems of articu- 
latory phonetics. There are two as- 
pects to this problem: one involving 
the comparison of various utterances 
by the same speaker; and the other 
the comparison of the articulations of 
a number of different speakers. 


In practice the first of these prob- 
lems is relatively simple. Provided the 
photographs have all been taken from 
the same angle, and enlarged to the 
same size, articulations may be com- 
pared by direct reference to the 
palatograms, as in this article. When 
specific points are being singled out, 
an ad hoc reference system can be 
used. For example, in Figure 3 the 
contact in the centre of the velum 
during the pronunciation of the word 
coo {ku] can be said to be on the line 
joining the third molars; whereas that 
in key [ki] is on the line joining the 
second molars. Many systems of refer- 
ence have been devised, most of them 
using the teeth as reference points 
(4, 8, 10). These systems are usually 
fairly satisfactory when comparing a 
number of palatograms of a single 
speaker with adequate dentition. 


Several difficulties arise when we 
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try to describe and compare the ar- 
ticulations of different speakers. Some 
of these difficulties are due to mis- 
conceptions concerning the nature of 
phonetic descriptions. A phonetician’s 
description of an utterance is gener- 
ally the result of a process which in- 
volves listening to the speaker (and 
sometimes looking at him as well) 
and then considering the speech 
sounds he has produced in terms of a 
number of phonetic categories which 
owe their existence partly to tradition 
and partly to the particular training 
which each phonetic observer under- 
goes. Only comparatively seldom does 
the phonetician base his descriptions 
on an examination of instrumental 
records of the articulations of a par- 
ticular speaker; such an examination 
invariably reveals that it is difficult to 
interpret instrumental data in terms 
of the traditional phonetic categories. 


Recently much attention has been 
devoted to this problem from the 
point of view of acoustic phonetics. 
It is well known that it is difficult to 
determine the precise quality of a 
given vowel simply by inspection of 
a spectrogram w hich shows its acous- 
tic characteristics. The position of the 
formants will give an indication of the 
approximate phonetic quality of the 
vowel; but acoustic data of this sort 
will not show whether a phonetician 
would consider it to be closer to one 
cardinal vowel rather than another. 


It is less well known that there are 
similar problems in the field of articu- 
latory phonetics. Nevertheless, diffi- 
culties have been reported by workers 
who have tried to correlate the tradi- 
tional descriptions used in the classi- 
fication of speech sounds with a mass 
of data obtained from palatography 
(10) or from X-ray photography (6). 
These difficulties are due to the pres- 
ent use of the traditional phonetic 
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Figure 6. 
nounced by a second subject. 


A palatogram of key [ki] as pro- 


categories, most of which originated 
as partial phy siological descriptions. 
In recent years many skilled observers 
have been listening to utterances and 
then making precise classifications of 
the sounds involved. As a result, sev- 
eral phonetic terms have come to be 
used not as descriptions of actual 
articulations, but as labels for the end 
products of an auditory investigation. 


In addition, the number of phonetic 
categories has increased considerably. 
Thus, early nineteenth century pho- 
neticians distinguished between den- 
tal, alveolar, palatal and velar sounds; 
nowadays some phoneticians distin- 
guish between dental and interdental, 
pre-, mid- and post-variants of each 
of the categories alveolar, palatal 
and velar, and also variants of cate- 
gories such as uvular and pharyngal. 
No doubt these small distinctions 
are necessary if we are to organize 


DISORDERS 


our phonetic material conveniently 
and accurately. But although it may 
be possible and useful to make such 
precise auditory distinctions, it is il- 
lusory to think that these distinctions 
reflect equally precise articulatory 
categories. 

Some of these problems are illus- 
trated by a comparison of the author’s 
pronunciation of key (Figure 3) and 
that of another subject’s pronuncia- 
tion of the same word (Figure 6). An 
examination of these two palatograms 
does not reveal whether these two 
utterances are auditorily equivalent. 
gut all the phoneticians who heard 
these utterances were in no doubt that 
both the articulations could be classi- 
fied as being post-palatal. At the 
moment there is no scheme of refer- 
ence which will enable this informa- 
tion to be extracted from the palato- 
grams. Firth (4) has suggested using 
the teeth as reference points from 
which to determine articulatory zones. 
But a study of a large number of sub- 
jects has shown that there is insuffi- 
cient correlation between the Pposi- 
tions of specific teeth and the positions 
of anatomical features, (e.g., the al- 
veolar ridge and the highest point of 
the palate) which are important in 
determining the acoustic quality of a 
speech sound. In addition, there are 
other difficulties involved in using the 
teeth as reference points: several teeth 
may be missing, and there may or 
may not be gaps between the teeth 
which remain; sometimes the teeth 
(particularly the incisors) ov erlap; 
and nearly always the posterior molars 
are not far enough back to provide 
adequate reference points on the soft 
palate. In a survey (9) of 50 members 
of E dinburgh University it was found 
that 40% had dentition of a kind that 
made it difficult to use the teeth as 
reference points. 














An alternative scheme of reference 
is to divide the roof of the mouth into 
a number of anatomically defined 
sections. Thus, Jones (7) defines the 
teeth ridge as ‘the part of the roof of 
the mouth just behind the teeth which 
is convex to the tongue, the division 
between the teeth ridge and the palate 
being defined as the place where the 
roof of the mouth ceases to be convex 
to the tongue and begins to be con- 
cave.’ But definitions such as these are 
not easily applicable in practice. As 
part of a preliminary investigation (9) 
of this problem a number of expe- 
rienced phoneticians were shown mid- 
line sections of the roofs of the mouth 
of four subjects, and were asked to 


indicate the extent of the alveolar 
ridge. There were several substantial 


divergencies (including differences of 
opinion concerning the division of the 
sectional diagrams used to illustrate 
this article). But these phoneticians 
are all in agreement when making 
auditory distinctions between smali 
variations in alveolar sounds. 

It would seem, therefore, that there 
is at the moment no adequate way of 
interpreting data about the positions 
of the vocal organs in terms of the 
phonetic categories which are used in 
the auditory ‘investigation of speech. 
There are thus limitations on a palato- 
graphic investigation (which are, of 
course, equally applicable to all other 
forms of instrumental analysis of ar- 
ticulations). But palatography re- 
mains one of the most useful methods 
of obtaining information about articu- 
latory positions, particularly in in- 
vestigations involving the detailed 
study of the pronunciation of a single 
speaker. In addition, the articulations 
of different speakers may be investi- 
gated by comparing the ‘relations be- 
tween the articulations which occur 
during the pronunciation of a series 
of words by one speaker with the 
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relations between the articulations 
which occur when the same set of 
words is pronounced by other speak- 
ers. Thus, a study of the pronuncia- 
tion of the words Tay, tray and jay 
by 32 students at E ‘dinburgh Univer- 
sity showed that 21% made the 
plosive in tray further forward than 
that in Tay, and 18% made it more 
retracted; and only 6% made the 
contact for the plosive in jay ap- 
preciably further back than that in 
Tay. In another inv estigation a com- 
parison of the pronunciation of the 
minimal pair sip - ship by 164 speakers 
has shown that for every speaker the 
articulation of the voiceless fricative 
in sip involves the formation of a nar- 
rower channel (which is usually also 
further forward) than chat in ship. 
These studies of the relations between 
articulations are at the moment the 
most profitable way of comparing the 
articulations of similar sounds spoken 
by a number of different people. 


Summary 


A modern form of palatography 
has been reviewed in which a black 
powder is sprayed directly on the 
teeth and the hard and soft palate. 
Following an articulation a mirror is 
placed in the mouth in such a manner 
that a photograph can be made of the 


roof of the mouth, thus recording 
the articulatory areas in which the 


tongue made contact and removed the 
powder. Contour maps of the palate 
derived from casts and X-ray photo- 
graphs may be employed to obtain 
further details about articulatory posi- 
tions. From all these data it is possible 
to deduce some of the probable varia- 
tions in the shapes of the vocal cavities 
during parts of an utterance. These 
experimental studies indicate, how- 
ever, that it is difficult to correlate 
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physiological data about the positions 
of the vocal organs with the tradi- 
tional phonetic categories which are 
used in most descriptions of speech. 
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New York City 


FORMAL CALL FOR PAPERS 


An invitation is issued to all members 
of the Association to submit abstracts 
of papers which they wish to have 
considered for presentation on the 
program at the Annual Convention in 
1958. Non-members are also invited 
to submit abstracts. General program 
ideas and suggestions are welcomed 
by the Program Committee. All 
communications, including abstracts, 
should be sent to Leo G. Doerfler, De- 
partment of Audiology, Eye and Ear 
Hospital, Pittsburgh 13, Pennsylvania. 

The deadline for submission of ab- 
stracts is April 15, but members are 
urged to forward their proposals as 
far in advance of that date as pos- 
sible. General program suggestions 
should be made immediately if they 
are to be of help to the Committee. 

Abstracts must include (1) the full 
title of the proposed paper, (2) the 
name of the contributor and his pro- 
fessional affiliation, (3) the time re- 
quired for the presentation, (4) de- 
tails of any equipment needed for 
the presentation, and (5) a concise 
summary of the content of the paper. 
Excessively _ brief, incomplete, or 
otherwise inadequate abstracts cannot 
be considered; in general, abstracts 
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should be one to two pages in length. 

Submission of an abstract implies 
that a contributor accepts the follow- 
ing responsibilities: (1) He must be 
present in person at the scheduled 
time. If unforseen circumstances pre- 
vent his appearance, he must make 
suitable arrangements with his chair- 
man as far in advance as possible. (2) 
He must keep strictly within the time 
limits assigned to him by his chair- 
man. 

Perusal of previous programs will 
inform prospective contributors of 
the wide range of possible topics 
suitable for consideration. They need 
not be confined to experimental 
studies, but may include theoretical 
and practical discussions of any phase 
of the speech and hearing processes 
or any aspect of human communica- 
tion. It is hoped that a large number 
of abstracts and program ideas will 
be submitted; careful consideration 
will be given to all of them. 

Individuals responsible for such 
functions as receptions, alumni lunch- 
eons, open houses, etc., are invited to 
submit the essential information to the 
Program Chairman for inclusion in 
the Convention Program. 
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Book Reviews 


Temeun, Mitpreo C. Certain Language 
Skills in Children. Minneapolis: The Uni- 
versity of Minnesota Press, 1957. Pp. 183. 
$4.00. 


This is a long awaited volume, an im- 
portant and welcome one. It represents a 
prodigious amount of patient and persistent 
labor. Speech people, especially therapists, 
will find it a useful instrument in the 
evaluation of the speech status of normal 
children. 


The contents of the book are organized 
under five general headings. They are: the 
articulation of speech sounds, speech sound 
discrimination, verbalizations, vocabulary 
and the interrelationships among several 
language skills. This treatment is preceded 
by a chapter describing the experiment in- 
cluding the subjects, the language areas 
measured, the administration of the 
and the method of analyzing the data. 


tests 


In the selection of the subjects, the aim 
was to provide normative data. To this end 
special efforts were made to control such 
factors as age, sex, intelligence, family con- 
stellation, language spoken at home, bi- 
lingualism, twinning, and defective hearing. 
[here were 480 children, ranging in age 
from 3 to 8 years of age, as subjects. This 
total was made up of eight samples of 60 
children each at 3, 3%, 4, 4%, 5, 6, 7 and 
8 years. At each age level 30 were boys and 
30 were girls. The children were enrolled 
in the Minneapolis and St. Paul public 
schools kindergartens and nursery schools. 
They were selected according to the 
fathers’ occupational level as _ classified 
according to the Minnesota Occupational 
Scale. The children were given the Stan- 
ford-Binet Intelligence Test or the Ammons 
Full-Range Picture Vocabulary Test. When 
the latter was used the scores 
verted into 1Q-equivalents. 


The 


were con- 


articulation test consisted of 25 
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consonants, 5 diphthongs and a large num- 
ber of double and triple consonant blends. 
The sound discrimination test included 50 
pairs of nonsense syllables to be judged as 
‘same’ or ‘different’ by the 6 to 8 year 
subjects. With the preschool children, 59 
pairs of familiar objects whose names were 
words similar in pronunciation except for 
a single sound element were used. These 
two tests were devised by Templin herself. 
The vocabulary tests employed were the 
Seashore-Eckerson English Recognition Vo- 
cabulary Test and the Ammons Full-Range 
Picture Vocabulary Test. In order to study 
sentence development, 50 verbal utterances 
were obtained from each child and then 
analyzed for length of sentence, the differ- 
ent words, the parts of speech, the gram- 
matical structure. Since this was a norma- 
tive study, the data for each of the four 
language areas were presented in terms of 
central tendencies and standard deviations. 

It is impossible in a short sketchy review 
to give a complete account of the amazing 
detail and the broad scope of this study. 
[he reader will have to examine the book 
for himself to appreciate the extent of its 
coverage. However, since the materials of 
the research have been cast into the form 
of tests, it may be useful to examine how 
they were constructed. To illustrate this 
matter, attention will be confined here to 
the tests of articulation. 

The construction of a standardized test 
in any research area is a highly technical 
undertaking and involves a number of prob- 
lems and criteria. Among the problems are 
the following: (1) to what degree is the 
sample testees representative of the popu- 
lation? (2) what is the reliability of the 
examiner who transcribes the sounds? (3) 
what is the reliability of the test itself? 
(4) what is the range of difficulty of the 
items in the test? (5) is there an age pro- 
gression in the scores? (6) what is the dis- 
criminating power of the items? (7) do the 
items possess the characteristic of unique- 
ness? (8) what is the validity of the test? 

The task facing the reviewer is: How 
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well does the Templin test measure up to 
these criteria of test construction? It is per- 
haps too much to demand of a given test 
that it meet every one of them. but an 
examination in these terms will help the 
speech therapist and the reader to evaluate 
the study and to appreciate the hard work 
which has gone into its construction. 


The first criterion concerns the sampling 
of the subjects. The sample is an urban one 
and the propertion of cases in each socio- 
economic level was matched with the occu- 
pational distribution of the 1940 United 
States population, excepting the rural cate- 
gory. 

The actual sample corresponded closely 
to the theoretical sample. This is all to the 
good. There is, however, in speech sampling 
a special problem. Different dialects are 
spoken in various areas throughout the 
United States. The present sample is re- 
stricted to the Minneapolis-St. Paul area. A 
more adequate sample would be nation- 
wide. 

It is generally considered that a study 
stands or falls on the reliability of the 
observer who collects the data. The author 
of this test is an accomplished phonetician 
and her work consequently must have a 
considerable degree of reliability. But no 
effort was made to find out precisely what 
it is. Without it the over-all error in the 
data cannot be stated. 

One of the most important criteria to be 
met in the construction of a standardized 
test is its internal consistency of the re- 
liability of the test itself. Fortunately there 
is information available about this matter. 
The data are there but the actual determina- 
tion of the reliability has not been made. 
Hoyt’s formula for test reliability based on 
an analysis of variance easily could have 
been applied to the data. 


The range of difficulty of the items of 
a test ordinarily should be from 10 or 15 
percent to 85 or 90 percent. This problem 
is handled indirectly by Templin. In Ap- 
pendix IV, Table 1, data for each of the 
eight age levels are given as frequencies. 
The highest score for an age is 60, the 
lowest is 25. Difficulty ranges in terms of 
percentages would be more meaningful. The 
reviewer converted the eight frequency 
ranges into percentage ranges. The diffi- 
culty ranges for the several ages averages 
out to about 10 per cent to 100 per cent. 
This is a little high. 


In Appendix IV, Table 2, percentages of 


correct articulation are given with the 
8 year old sample taken as a measure of 
terminal status. This affords information 
in its own right, but it is not ordinarily 
what is meant by percentage range of diffi- 
culty of the items of a test. 

The problem of age progression in the 
scores is amply demonstrated in tables ap- 
pearing throughout the book. The Templin 
articulation test meets this criterion with 
complete adequacy. 

It is necessary in a standardized test that 
the items discriminate the individuals taking 
the test. For if all subjects, irrespective of 
their ability, get the same scores on an 
item, that item does not possess dis- 
criminating power. This factor is calculated 
by the correlation of the item score with 
that of the whole test and may readily be 
secured by means of Flanagan’s table of 
product-moment correlations. High corre- 
lations are indicative of discriminating 
power. This problem appears to be un- 
resolved in this test. 

The uniqueness of items refers to the 
requirement that two items should not per- 
form exactly the same function in a test. 
It is determined by calculating the inter- 
correlations among the items. These values 
should be relatively low and certainly much 
lower than the r’s for discriminating power. 
The intercorrelations among the items is 
not reported in the book and consequently 
the uniqueness of the items remains un- 
known. 


Finally, there remains the most impor- 
tant criterion of a test, namely, its validity. 
For, if there is fairly strong evidence for 
the validity of a test, there is perhaps pre- 
sumptive evidence that the other criteria 
have been met in more or less adequate 
fashion. 


There are several methods for the valida- 
tion of a new test. One of them is to give 
it together with a generally accepted stand- 
ardized test to the same group of testees 
and to correlate the two sets of scores. If 
the r is reasonably high, the new test may 
be considered to be validated. This was not 
done in the Templin work. On the other 
hand, rather careful comparisons were 
made with the results of similar studies 
such as those by Wellman, Case, Mengert 
and Bradbury, by Williams and by Poole. 
Consistent results, especially with the Well- 
man study, were found. 


Another way to validate a new testing 
instrument is the method of extreme groups. 
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The subjects are rated on an_ external 
criterion and the speech scores of the two 
extreme groups on the rating are compared. 
If the difference between the mean scores 
of these groups is significant, it may be 
taken as evidence for validation. Templin 
throughout her study has used as an ex- 
ternal criterion socio-economic status. The 
extremes are the upper and lower socio- 
economic levels. Frequently throughout the 
pages of the book the two groups are con- 
trasted. In summary Table 71, t values are 
given showing significances of differences 
between upper and lower groups on the 
four major language measures. Of 160 com- 
parisons of the articulation scores of the 
extreme groups 41, or only 26 per cent, of 
the differences are significant. Of 8 differ- 
ences between the groups on the sound 
discrimination test, 4 of them, or 50 per 
cent, are significant. Thus, there is some 
evidence for the validity of the test. 


It is evident from the above ,analysis that 
a systematic attempt was not made in these 
tests to meet all the above listed criteria. 
The usefulness of a new testing instrument, 
perhaps, does not depend entirely upon 
meeting all standards. Its success ultimately 
depends on its ability to successfully evalu- 
ate and predict the speech status of a child. 
It must compete in the market place. In 
view of the rich experience and scholarship 
of its author and of the tremendous amount 
of work which has gone into the project, 
the practical utility of these tests looks 
promising indeed. 


The amount of attention given in this 
review to test construction leaves too little 
space for the consideration of many valu- 
able aspects of the book. However, the 
chapter on the interrelationships among the 
several language skills should not be over- 
looked. It is a distinctive treatment of this 
problem. The treatment employs correlation 
methods and significance of differences be- 
tween consecutively tested age levels. Ter- 
minal status measures are presented for each 
major language area. That is to say, the 
mean score of the subjects at the 8-year-old 
level is taken as the measure of terminal 
status. The percentage of this score attained 
by each younger age group is calculated 
One of the findings set forth in the chapter 
is that there is substantial relationship 
among the language skills, but the magni- 
tude of the relationship varies with the 
skill. The highest correlations are found 
between sound discrimination 


scores and 
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sound discrimination vocabulary. With in- 
telligence partialled out, the size of the 
intercorrelations is somewhat reduced. The 
several language skills show different pat- 
terns of increments. The chapter is a real 
contribution and the speech therapist will 
find it rewarding reading. 

The book is packed with information 
concerning many matters interesting to 
speech people. There are helpful compari- 
sons with earlier studies and a vast amount 
of new and fresh material on the develop- 
ment of language. The study not only is an 
interesting treatment of speech problems, 
but it is an exceedingly valuable contribu- 
tion to the area. 

Orvis C. Irwin 
University of lowa 


Jones, Morris V. Speech Correction at 
Home. Springfield, Illinois: Charles C. 
Thomas, Publisher, 1957. Pp. 136. $4.75. 


This book, according to the author, tells 
how friends and family members may help 
persons with trouble in oral communication 
to overcome their handicap. There are six 
chapters in the volume. Chapter I, ‘Your 
Child Learns to Talk, is well written in 
non-technical language with a good sum- 
mary; it should be of general interest to 
anyone who is concerned about speech 
problems. Chapter II, ‘If Your Child Can’t 
Talk,’ discusses the possible causes of de- 
layed speech and, using the question-answer 
technique, gives many helpful suggestions 
in that area. A good bibliography is in- 
cluded. ‘Correcting Faulty Speech’ is the 
title of Chapter III. It presents a simple 
test of articulation and a discussion of re- 
moving the cause of the problem along with 
drill materials. This chapter includes very 
brief sections on foreign accent, cleft palate 
and cerebral palsy. The bibliography lists 
additional reading material. 

The fourth chapter on ‘Stuttering’ is well 
handled. Factors which might affect speech 
are presented and the question-answer tech- 
nique is again used to enable the reader 
to help diagnose the problem and to get 
at its underlying causes. The chapter stresses 
the objective attitude and states that ‘the 
adult stutterer will probably never be com- 
pletely free of non-fluency. But he can learn 
to control the symptoms and to understand 
and eliminate certain causal factors.’ Chap- 
ter V, ‘You Will Speak Again,’ is addressed 
to those who must learn esophageal speech. 
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This chapter is precise and lists in order 
the steps to practice to enable one to pro- 
duce esophageal speech. The philosophy 
expressed is good and should be encouraging 
to one with this problem. The last chapter, 
‘Rebuilding Language,’ is written for the 
wife of a man who has had a stroke. The 
sequence of re-developing language is easy 
to follow; the author hopes some degree of 
recovery may be promoted through the 
approach he suggests. 


The book closes with an appendix which 
gives lessons for each of the speech sounds. 
The manner and language in which this 
book is written should make it useful for 
the intended readers. 

GretcHEN PHair 
Wisconsin Department of Public Instruction 


INGHAM, Harrincton V. and Love, Lenore 
R. The Process of Psychotherapy. New 
York: McGraw Book Company, Inc., 1954. 
Pp. 270. $5.00. 


This is an unusual book in that it is 
written for psychotherapists rather than 
patients. Therapy is considered in the 
orthodox pattern of dynamics, rapport, re- 
sistance, transference, insight, etc., mean- 
while the reader is taken step by step 
through the workings and evaluations of 
these procedures. The book is comparable 
to a series of clinical lectures given to ad- 
vanced students by experienced psycho- 
therapists. The book shows unusual objec- 
tivity in a section devoted to ‘evaluation 
of results. The Process of Psychotherapy 
should prove to be a useful chart for the 
young psychiatrist embarking upon the 
treacherous sea of doctor-patient relation- 
ships. 

Since speech therapists very frequently 
include psychotherapy as a part of their 
remedial procedures, they can gain valuable 
information about the process from this 
book. 

C. S. BLUEMEL 
Englewood, Colorado 


Biuemer, C. S. The Riddle of Stuttering. 
Illinois: The Interstate Publishing Company, 
1957. Pp. 142. 


At the age of seventy-three Charles Sid- 
ney Bluemel has published what he regards 
as his last work on stuttering. If it has 
faults, these will no doubt be apparent to a 
reader who is on the alert for them. This 


book is properly evaluated, however, in an 
historical context in which ordinary faults 
are irrelevant. Through contributions to the 
literature which go back to 1913 Bluemel 
has probably influenced the course of scien- 
tific thinking about stuttering as much as 
any individual. His concept of primary 
and secondary stuttering has not only 
powerfully set its stamp on much that has 
been said and written about the disorder 
since 1932, but may be said to have led on 
by virtue of its sharp distinction between 
simple nonfluencies and struggle behavior 
to Johnson’s diagnosogenic theory. His 
concepts of stuttering as the inhibition of 
a conditioned response was apparently the 
earliest learning theory interpretation of 
stuttering. His earlier transient auditory 
amnesia theory was one of the first of the 
century’s grand attempts to solve the mys- 
tery of stuttering to which he addresses 
himself once again in the present book. 


The thesis of The Riddle of Stuttering is 
that the difficulty is due to a failure of 
‘inner’ speech. This failure takes the form 
of a brief obliteration of verbal thought. 
The observable block which represents the 
primary symptom of stuttering is simply the 
‘abortive attempt to articulate while the 
mind is silent.’ Of the relationship between 
this and his auditory amnesia theory of 
forty years ago Bluemel says, 


In this earlier psychological theory it 
was suggested that the verbal image was 
faint and weak, and that it could not 
readily be recalled to the speaker’s mind. 
In the present concept, the mental speech 
is quenched, and thus there is a period 
of mutism in which oral speech becomes 
impossible. 


In the present book the ‘mental’ failure 
is regarded as a disorganization or break- 
down under stress and is considered to 
come about as a result of three conditions. 
First, it is necessary for speech to be poorly 
‘organized.’ That is, the speaking skills must 
be insecurely established as they are in 
most young children and in occasional 
adults, since ‘speech that is poorly made is 
readily unmade.’ Second, the individual must 
have a personality which is highly vulner- 
able to stress. He must lack self-possession 
and be readily confused and frustrated. 
3luemel finds the stutterer ‘often diffident, 
sensitive, self-conscious, indecisive, tense 
and easily confused. Third, there must be 
stress. This may come from an unfavorable 
parental environment, especially an ‘atmos- 
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phere of eager perfectionism’ about which 
Bluemel has much to say. Or it may take 
the form of excitement, fatigue, shock, in- 
jury, illness, operations, speech frustration, 
chronic conflicts and anxieties or stimulat- 
ing drugs. 

It is to be noted with particular emphasis 
that all of the above is concerned with 
‘primary’ stuttering and that Bluemel now 
uses this term to refer, not to effortless, 
unconscious repetitions, but to blocks or 
‘spasms’ with ‘concomitant emotion.’ He 
regards primary and secondary stuttering 
today as two types of symptoms rather than 
as two developmental stages. He writes, 


In 1932 and 1935 I confused this simple 
concept by likening primary stammering 
to the febrile stage of infantile paralysis 
and comparing secondary stammering to 
the paralytic stage of this disease. Yet 
stammering can only be roughly identi- 
fied as a two-stage disorder, for primary 
stammering persists after the condition- 
ing and physical struggle of secondary 
stammering appear. 


Several chapters are devoted to the 
secondary symptoms of struggle, word and 
situation fears and the ‘phobia and anxiety 
which pervade the stammerer’s inner life.’ 
Fifty pages, or more than one-third of the 
book, are concerned with treatment, which 
consists basically of exercises in ‘quiet, clear 
verbal thinking’ in which the stutterer does 
not attempt to talk until he is certain that 
his ‘inner speech’ is free of stuttering. 


It is interesting to contrast this book with 
the author’s Stammmerizig and Cognate De- 
fects of Speech which appeared in 1913, 
since the things which Bluemel has learned 
since then afford a partial indication of the 
progress which has been made in the field 
as a whole. At least a few outstanding 
changes are discernible in the present book. 
One is the emphasis on parental pressures 
as a factor in the onset of stuttering. An- 
other is the concept that stuttering is a 
disorder which is influenced at least in part 
by personality and that stuttering therapy 
is at least in part psychotherapy. Thirdly, 
a new form of multicausality is apparent. 
In 1913 stuttering was said to be precipi- 
tated sometimes by disease, sometimes by 
shock or injury, sometimes by imitation, and 
so forth. In 1957, on the other hand, stutter- 
ing is seen as a joint product of several 
interacting forces. The implication that 
essentially the same effect may have widely 
varying causes, an implication which would 
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appear to be somewhat at variance with the 
assumptions of physics, although it has ap- 
peared again and again unchallenged in the 
field of stuttering both before and after 
1913 is gone now. A fourth and particularly 
heartening sign of . professional progress 1s 
that in 1957 Bluemel does not find it neces- 
sary to devote part of his book to outraged 
denunciations of a class of pedagogical 
brigands to whom he referred in 1913 as 
‘speech specialists.’ In fact, the only speech 
specialists mentioned in The Riddle of Stut- 
tering are the American Speech and Hearing 
Association to whose foundation all royal- 
ties from the sale of the book are donated. 
Last, it is a generally more scientific book 
that Bluemel has produced today. It is true 
that little evidence is offered to support its 
main contentions and there are few refer- 
ences to the multitude of research findings 
of the past forty years. But the author 
abundantly reveals that inclination to differ 
with oneself which is perhaps the purest 
form of scientific skepticism: and there is 
evident in all that he writes an abhorrence 
of mysticism and superstition even in their 
most up-to-date and erudite forms. In 
these respects Bluemel’s present work is 
more true than ever to the scientific tradi- 
tion which he helped to foster in speech 
correction in the United States. 

Outver BLoopstEIn 
Brooklyn College 


ScHONELL, F. Exeanor. Educating Spastic 
Children. New York: Philosophical Library, 
1956. Pp. 242. $6.00. 


This book embraces several unique fea- 
tures: first, it is a work by an English 
author, describing the education of children 
with cerebral palsy in England; second, it 
presents the Birmingham Research Project 
upon which most of the data, analysis and 
conclusion depend. It is difficult to evalu- 
ate such a book since investigation, appraisal, 
re-appraisal and education of these children 
has attracted vital interest on the American 
scene for the past twenty years A great 
body of literature already exists in America 
concerning the individual and community 
problems of children with cerebral palsy. 
So sensitive have the investigators become 
to the multi-facet implications of the educa- 
tion of children with cerebral palsy that 
many publications are the result of con- 
certed cooperation by the specialties in- 
volved. Doctor Schonell’s book differs in 
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this respect since the whole book is the 
result of one individual’s efforts. Conse- 
quently, the book must be evaluated in 
terms of its proposed goals which Doctor 
Schonell defines as: “The main purpose of 
the book has been to provide first-hand 
information of an educational and psych- 
logical kind for all concerned with the 
education, upbringing, and general welfare 
of the cerebral palsied.” 


The book is divided into four parts. The 
first part handles the nature of cerebral 
palsy and traces the historical development 
of — educational provisions for these 
children. Observation reveals that in Amer- 
ica, the provision for special education for 
these children is both a public and private 
affair with high fees often required of the 
parents, while in Australia and Great Britain, 
special education for these children is free. 

In considering cerebral palsy, Doctor 
Schonell employs the usual classification of 
(1) spastic paralysis, (2) athetosis, (3) 
ataxia, (4) tremor and rigidity, (5) rigidity. 
Although her classification is similar to the 
one used in America, it does not contain 
refinements that would provide operational 
efficiency in handling different problems. 


The second part deals with the survey 
in which the book grapples with the prob- 
lems of estimating the intelligence of 
cerebral palsied children, the types of tests 
used, the relationship between intelligence 
and physical handicap, reading abilities and 
the cerebral palsied child at home. Doctor 
Schonell indicates that 24% are normal 
or above, 27% are dull or slow learners, 
45% are mentally retarded and 4% are so 
severely retarded that no diagnosis is possi- 
ble. It is interesting to note that she uses 
Hebb’s duplicity theory of intelligence. 
Part three devotes itself to the practical 
applications while Part four deals with the 
psychological and social aspects. In forty 
pages, Doctor Schonell devotes her atten- 
tion to the psychology of the cerebral 
palsied child’s habit formation, parent 
counseling and future developments. 


In the writer’s opinion, an over-all evalu- 
ation of the book reveals one predominating 
characteristic. The book suffers from sim- 
plifititis. Most of the topics are handled in 
a popular vein even though the book pur- 
ports to be heavily loaded with the scien- 
tific method. The evaluations of the psycho- 
logical aspects of athetoids and the spastics 
are examples of a concepts that are 
not correctly evaluated. Furthermore, Doc- 


tor Schonell does not utilize learning theory 
in any framework which might reveal the 
inter-relationships in terms of the percep- 
tive difficulties that these children experi- 
ence. Although she indicates that the ‘study 
is concerned with the whole group of 
cerebral palsy cases, the title of the book 
is Educating Spastic Children which pre- 
sents a paradox and may be confusing. 
Science may be considered to be a process 
of systematic observation of behavioral 
events which lead to general laws. Con- 
sequently, it is questionable whether or not 
individual cases can be presented to de- 
scribe general laws. They may _ illustrate 
general laws but cannot be taken in isola- 
tion. Doctor Schonell employs individual 
cases for this purpose. The topics are 
meagerly treated and do not indicate the 
psychodynamics involved. Hearing and 
speech behavior are examples. Nevertheless, 
the book is well written and for the un- 
sophisticated reader, does give an over-all 
view of the education of these children in 
England. 

Louis M. DiCarto 


Syracuse Universit) 


Hernan, G. Language as Choice and Chance. 
Gronigen, Holland: P. Noordhoff, 1956. 
Pp. 356. $8.00. 


This is not a book which will contribute 
one iota to the therapist, clinician or prac- 
titioner as such. It is simply a book on 
linguistic and literary statistics, lightened 
by the curious inclusion of a section on 
Linguistic Duality and laden with a fifty- 
page introduction to statistics. It is intended 
as a textbook for a seminar in the statis- 
tical properties of language and appears to 
serve that narrow purpose better than any 
other book known to the reviewer. The 
book incorporates the studies of earlier in- 
vestigators (e.g., Zipf, Yule, Shannon, etc.), 
introduces much new material and attempts 
the difficult task of weaving the varied 
contributions into one comprehensive whole. 


The book is divided into five parts: 
Stylostatistics, which deals largely with 


vocabulary measures and their interpreta- 
tion; Statistical Linguistics, which treats 
phonemic, lexical and grammatical items in 
frequency distributions and argues that the 
frequency and combinational structure are 
just as much a part of the language as the 
forms themselves; Information Theory, 
which treats language as an efficient code, 











examines forces which tend to change 
languages and makes an interesting applica- 
tion of such statistics to translation prob- 
lems; Linguistic Duality, which deals with 
the disjunction between languages, between 
language and the world, and between ‘con- 
cepts’ and language as the real ‘choice’ 
element which saves language from ‘chance’ 
—pure determinism; and Statistics for the 
Language Seminary, which introduces the 
reader to descriptive statistics, the normal 
curve, the binominal, statistical inference, 
chi-square and correlation—all with linguis- 
tic illustrations. 

The book may be praised for its wealth 
of raw data, its attempt to give meaningful 
interpretations to the statistics employed, its 
treatment of de Saussure’s ‘la langue—la 
parole’ distinction and its insistence that 
linguistic science is itself statistical in nature. 

The work may be criticized for its 
inadequate index, printing errors, occasional 
word-for-word redundancy (see pages 80 
and awkward and sometimes obscure 
writing and excessive concern with linguist 
‘duality’ which this reader found irrelevant. 
The reader should further be cautioned that 
the adequacy and comparability of the data 
employed in the examples are not treated at 
all critically. 


95), 


It is not an easy book to read and it is 
not, despite the inclusion of the section on 
introductory statistics, a book for the reader 
with little or no_ statistical background. 
However, it is a book which the student 
already interested in linguistic statistics, or 
even in simple ‘word counting,’ will want 
to read. 

James J. Jenkins 
University of Minnesota 


Fru oricH, JoHANNes. Extinct Languages 
(translated by Frank Gaynor). New York: 
Philosophical Library, 1957. Pp. 182. $5.00. 


The translator of this originally German 
work has taken a liberty with the title. The 
book deals with the methods of written 
communication employed by the ancient 
peoples of the general Near East and 
records a history of their decipherment of 
modern scholars. Accounts of academic 
detective work always make for fascination 
and the present book is no exception, bring- 
ing together as it does the details on the 
decipherment of the Egyptian and Hittite 
hieroglyphic and the  Persian-Akkadian 
cuneiform writing. One is again introduced 


BOOK REVIEWS 783 


to the Rosetta Stone, the inscriptions at 
Behistun and the person of Champollion. 
There are also sections devoted to some of 
the more exotic and less well known in- 
scriptions, such as the Hurrian and Elamitic 
and to the languages which have so far 
defied decipherment, such as Etruscan and 
the Indus Valley scripts. A translator’s 
appendix mentions the unravelling of the 
Minoan Linear B, now known to be Greek. 

The writer's interest has been in the 
solving of scientific puzzles and it is un- 
questionably advantageous to have the his- 
tory of the decipherment of extinct scripts 
brought together. The disappointing feature 
is the absence of any statement on the 
languages represented by the scripts. Not 
only might it be of interest to have a some- 
what fuller statement on the historical 
affinities of each language discussed—they 
are known in greater detail than the author 
gives—but the reader who might wish to 
follow the tortuous process of decipherment 
might have been provided with some addi- 
tional details of linguistic structure. Granted 
that many of the languages wrote only 
consonants, vowels in the Semito-Hamitic 
group being morphophonemic, a_ reader 
might welcome some description of phono- 
logical patterning. The Greek accentual 
system, for example, suggests a tonemic 
element; is there any suggested parallel in 
cognate Hittite? Speculation on the part of 
the writer as to how an extinct language 
was pronounced would prove intriguing to 
the phonologist. 

In summary, we are told much of these 
languages as systems of visual communica- 
tion; virtually nothing is said about their 
oral quality. 

Rosert F. SpeNceR 


University of Minnesota 


SataLorF, Josep. Industrial Deafness (with 
contributions by Charles R. Williams, Rob- 
ert Roop, Robert Goldman and John A. 
Zapp, Jr.). New York: McGraw-Hill, 1957. 
Pp. 333. $8.00. 


For groups interested in noise in industry, 
‘Industrial Deafness, a guide to industry on 
causes and control of hearing loss due to 
intense noise exposure, is an excellent intro- 
duction to the problem. The author has 
covered the broad field with appropriate 
references for more detailed reading. 


In the preface mention is made of the 
increasing importance of noise and its effect 
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on man from the standpoint of industry, the 
worker’s health, his happiness and social 
relations. 


In Part I the physics of sound, physiology 
of the ear and causes of human deafness, 
the essence of what must be understood for 
full appreciation of any practical program 
to deal with noise in industry are presented. 
The more controversial subject of the effect 
of noise on human behavior is covered by 
quotations from various experimenters 
whose conclusions are based on opinions 
from excellent, if not purely scientific, data. 
Williams summarizes some of the medico- 
legal opinions that prevail in various states 
in which the problem has been important 
because of claims already settled. Wisconsin 
and New York have laws being carefully 
watched by other states that are attempting 
to enact fair legislation. The general con- 
siderations of the book end with suggestions 
for industry in deciding if the conservation 
of hearing program in a particular industrial 
environment is needed. 


Part II of the book is concerned with the 
environment where the noise itself must be 
carefully evaluated. Williams here indicates 
the principles of noise measurement and the 
importance of accurate observation in the 
practical situations where noise can be an 
industrial health hazard. Damage risk criteria 
have been elucidated, but the author is 
careful to indicate that these require much 
more investigation and application before 
they can be considered absolute. The wide 
range of variability in response to the 
effect of noise on different human ears will 
preclude rigid criteria unless some reliable 
test of susceptibility can be devised. Ear 
protectors offer some degree of partial solu- 
tion, but these have certain disadvantages. 


Goldman discusses the principles of noise 
abatement, a subject about which industry 
is increasingly aware. Machinery design 
and process change will help to make some 
industrial operations quieter. Roop presents 
practical information on auditory test rooms 
in which accurate audiometry is possible. 


Part III deals with the individual worker 
and how his hearing is tested, recorded and 
followed. Such data will form a fair basis 
for the determination of claim validity and 
this is of the utmost importance to industry 
and the insurance carriers. The variation 
in standard test results caused by fatigue, 
presbycusis and malingering will confuse 
those attempting to evaluate the hearing 
status in many cases. The personal handicap 


of deafness with personality and social ad- 
justment of the worker must be thoroughly 
understood. 


As with so many important health prob- 
lems, the one of industrial deafness will be 
solved by a cooperative effort with the 
industrial physician and the otologist taking 
the lead. An excellent concluding chapter 
sets forth this relationship. The book ends 
with a cartoon illustrated chapter on the 
meaning of a Hearing Conservation Pro- 
gram and there is appended a list of visual 
aids for training purposes. 

Norton CANFIELD 
Yale University 


GranaM, Eart C. and Mutien, Marjorie. 
Rehabilitation Literature 1950-1955. New 
York: McGraw-Hill Book Company, Inc., 
1956. Pp. 621. $13.00. Frouman, |. Paicups. 
].A.M.A. Clinical Abstracts of Diagnosis 
and Treatment. New York: Grune and 
Stratton, Inc., 1957. Pp. 564. $5.50. 


Speech and hearing specialists may be 
finding it increasingly difficult to keep up 
with the greatly expanding knowledge in 
their own field. They will certainly find 
this is true in related areas with which 
they should be at least somewhat familiar. 
They will find these two books of great 
value primarily for information in related 
areas but also for materials in their own 
specialties. 


Of the two books, ].A.M.A. Clinical Ab- 
stracts of Diagnosis and Treatmemt has less 
direct relevance for specialists in the area 
of speech and hearing. It is admittedly com- 
piled for the medical specialist. The book 
collects and organizes the abstracts which 
have appeared in the Journal of the Ameri- 
can Medical Association for the past year 
and which relate most directly to diagnosis 
and treatment. These abstracts are grouped 
under various subjects—Digestive System, 
Edocrine System; Ear, Eye, Nose and 
Throat; etc. The abstracts are excellent. 
This is certainly a book speech and hearing 
specialists should know about and examine 
enough to be aware of its potential value 
as a reference source. 


Rehabilitation Literature 1950-1955 has 
more direct relevance for persons in speech 
and hearing. The bibliography ‘indexes and 
annotates 5,214 periodical articles, pam- 
phlets, and books related to the medical 
care, education, employment, welfare, and 








psychology of handicapped children and 
adults. It brings together in one alphabetic 
listing, by subject, references published in 
the six-year period from January, 1950, 
through December, 1955.’ The summaries 
are arranged in alphabetized categories from 
‘Accidents’ through ‘Writing.’ The major 
categories have sub-categories such as 
‘Cerebral Palsy—Diagnosis,’ ‘Cerebral Palsy 
-—Speech Correction, etc. The summaries 
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are very concise and give a capsule indica- 
tion of what the book, pamphlet or article 
is about. For example, Cruickshank’s book, 
Cerebral Palsy, is summarized in 13 lines. 
This brevity is not a deficiency; enough 
material is given to guide the reader to 
original sources as his needs and interests 
may dictate. Each of these books is a valu- 
able and significant reference source. 

Ernest H. HeNrIKSON 
University of Minnesota 








Abstracts 


Acoustics of Singing 


Fry, D. B. and Maneén, L. Basis for the 
acoustical study of singing. J. acoust. Soc. 
Amer., 29, 1957, 690-692. 


Adenoidectomy 


Guccennem, P. Direct adenoidectomy. IIL. 
Results. Arch. Otolaryng., Chicago, 66, 1957, 
26-34. 


Abstracts is edited by William Tiffany, 
University of Washington, and by Phillip 
A. Yantis, University of Michigan, assisted 
by the following committee: Robert A. Al- 
bright, Arizona State College, Tempe; Asa 
J. Berlin, Pennsylvania State University; 
Virginia B. Carroll, Minneapolis Veterans 
Hospital; Alfredo Dub, Hospital Maciel, 
Montevideo, Uruguay; Emil Froeschels, 
New York City; Robert Goldstein, Central 
Institute; A. Bruce Graham, Henry Ford 
Hospital, Detroit; Morris Halle, M.LT.; 
Clair N. Hanley, University of Washington; 
A. K. Kairies, USN Electronics Laboratory, 
San Diego; Dominic A. LaRusso, Univer- 
sity of Washington; Herbert J. Oyer, Ohio 
State University; John M. Palmer, Univer- 
sity of Washington; Maryjane Rees, Sacra- 
mento State College; Frank B. Robinson, 
Miami University; Vivian I. Roe, University 
of Indiana; Bernard B. Schlanger, Vineland 
(N. J.) Training School; James L. Shapley, 
State University of lowa; Joseph G. Shee- 
han, University of California; Adam J. 
Sortini, The Children’s Medical Center, 
Boston; Barbara S. Street, Minneapolis, Pri- 
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The author reports the effect upon hear- 
ing of direct, visualized adenoidectomy, sup- 
porting the particular surgical procedure as 
well as the routine use of audiometry pre- 
and post-operatively in such cases. (J. M. 
Palmer) 


Articulation 


Perrit, C. W. The predictive efficiency of 
a battery of articulatory diagnostic tests. 
Speech Monographs, 24, 1957, 219-226. 


Sixty children were used in a longitudinal 
study to determine the efficiency of a bat- 
tery of generally recognized tests in predict- 
ing articulatory development of normal 
children. The battery of tests used was 
found not to be efficient in making this 
prediction. (D. E. Williams) 


Audiometry 


Dierorr, H. G. Das Atlas-Audiometer EM 
40 als behelfsmafsiges kontinuierliches Audi- 
ometer. (The Atlas-Audiometer EM 40 as 
a device for continuous audiometery.) 
HNO, Berlin, 6, 1956-57, 66-67. 


The Atlas-Audiometer model EM 40 is 
described by the author and its use as a 
device for continuous audiometry is dis- 
cussed, Continuous tone audiometry is rec- 
ommended for scientific and clinical thresh- 
old determinations. (E. Froeschels) 


Ecan, J. P. Remarks on rare PB words. 
J. acoust. Soc. Amer., 29, 1957, 751. 


Jercer, J. F. and Carnart, R. T. Continuous 
versus interrupted stimuli in automatic audi- 
ometry. USAF School Aviat. Med. Rep., 
Mar., 1957, 56-58. 


December 1957 








Ten young adults traced Békésy-type 
audiograms (1 db/sec attenuator speed) at 
250, 1000 and 4000 cps under two condi- 
tions: continuous-tone presentation and an 
interrupted-tone stimulus (on 300 M sec; 
off 1200 M sec). Mean thresholds for inter- 
rupted tones (in decibels) were significantly 
higher at 250 cps, the same as for continuous 
tones at 1000 cps, and significantly lower at 
4000 cps. The amplitude range of the trac- 
ings was always lower with the continuous- 
tone stimulus, significantly so at 250 and 
4000 cps. The variability (standard devia- 
tion) among the 10 listeners was never 
significant for either threshold or range of 
amplitudes. Interrupted tones were recom- 
mended. (J. C. Webster) 


Laron, J. C. La distorsion de la perception 
des phonemes. (Distortion in the percep- 
tion of phonemes.) Rev. Laryng., Bord., 78, 
1957, 239-249. 


Phonemes are preferable to words in 
vocal audiometry. Understanding of a pa- 
tient’s auditory disorder can be found from 
the threshold for phonemes, from the fre- 
quency of errors at supra-threshold intensi- 
ties and from the kinds of substitutions that 
are made for the correct phonemes. (R. 
Golds tein ) 


Oexen, F. W. Das Ueberhoren bei der 
Sprachaudiometrie. (Trans-cranial stimula- 
tion in speech audiometry.) HNO, Berlin, 
6, 1956-57, 146-149. / 


In bone-conduction audiometry the tones 
in the ear under test might be heard in the 
other ear via the skull, especially if the 
latter ear is suffering from an air-conduc- 
tion problem (which is frequently joined 
with supernormal bone conduction). If 
masking noises are used to mask the second 
ear, these noises may be transmitted via 
bone conduction to the ear that should be 
examined. Is speech audiometry safe in this 
respect? As has been proved in five cases 
of unilateral nerve deafness, speech audi- 
ometry does not avoid difficulties identical 
to those of tone audiometry. (E. Froescheis) 


Parva, T. Recruitment testing. Arch. Oto- 
laryng., Chicago, 66, 1957, 93-98. 


The author reviews and evaluates various 
indirect recruitment tests, supports the use 
of direct measures, and indicates the high 
reliability of self-recording audiometry and 
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speech discrimination tests for predicting 
the presence of recruitment. (J. M. Palmer) 


Parva, T. Self-recording threshold audiom- 
etry and recruitment. Arch. Otolaryng., 
Chicago, 65, 1957, 591-602. 


Presented is a report of a study using self- 
recording threshold audiometry to provide 
information pertaining to recruitment in a 
patient. ‘At the higher frequencies, at and 
above 2000 cps, there is a good correlation 
between small threshold amplitude (excur- 
sion) and recruitment.’ A similar statement 
could not be made for the low frequencies. 
(J. M. Palmer) 


Pick, E. I. Indications and predictions in 
stapes mobilization. New method to test 
hearing during surgery. Arch Otolaryng., 
Chicago, 65, 1957, 586-590. 


New methods of case selection and surgi- 
cal procedure are discussed as well as the 
instrumentation and technic of surgical 
‘contact’ audiometry during stapes mobiliza- 
tion procedures. (J. M. Palmer) 


Sumizu, H., SuGANo, 
Nakamura, F, A study in psychogalvanic 
skin resistance audiometry. Arch. Oto- 
laryng., Chicago, 65, 1957, 499-508. 


T., Secawa, Y. and 


The authors describe successful modifica- 
tions in the equipment, circuitry and pro- 
cedure used by them in objective (PGSR) 
audiometry. (J. M. Palmer) 


Warp, W. D. The single-descent group 
audiometer. Noise Control, 3, 1957, 15-18. 


An audiometric installation for simul- 
taneous pure-tone testing of up to ten in- 
dividuals is described. An interrupted pure 
tone (2.25 pulses per second) is automat- 
ically decreased 3 db per second from an 
initial level of 60 to 80 db SPL. Those under 
test are instructed to press a button when 
they hear the tones, thus energizing a pen 
on a continuous event recorde: and to 
press a different button when the tones just 
disappear. Eight discrete frequencies from 
500 to 8000 cps are used by the author and 
threshold measurements are made by means 
of a template. Six sources of variability in 
this technique are discussed. On a typical 
group of enlisted men it is found that com- 
plete audiograms on both ears can be ob- 
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tained on each subject in approximately ten 
minutes. (P. A. Yantis) 


Wiecers, H. Audiometrie im Operationssaal. 
(Audiometry in the operating room). HNO, 
Berlin, 6, 1956-57, 65-66. 


During some otological operations, espe- 
cially stapes mobilization for otosclerosis, 
repeated audiometric tests are necessary. 
The whisper test and the tuning fork tests 
are insufficient. The author recommends 
the use of the Atlas-Audiometer EM 26. 
The transference from air to bone con- 
duction is prevented by the use of a rubber 
device. At least the hearing for frequencies 
1000, 4000 and 250 cps are examined. Anes- 
thesia with Scopolamine-Eucodal-Ephetonine 
or Morphine-Atropine does not change the 
acoustic threshold. At least three audio- 
metric curves are necessary: after local 
anesthesia, before surgery and after surgery. 
(E. Froeschels) 


Aural Harmonics 


CuocHoiie, R. and Lecourx, J. P. About the 
sensation of beats between two tones whose 
frequencies are nearly in a simple ratio. 
]. acoust. Soc. Amer., 29, 1957, 750. 


Cuocnoiie, R. and Lecourx, J. P. On the 
inadequacy of the method of beats as a 
measure of aural harmonics. J. acoust. Soc. 
Amer., 29, 1957, 749-750. 


Lawrence, M. and Yantis, P. A. In sup- 
port of an “inadequate” method for detect- 
ing “fictitious” aural harmonics. J. acoust. 
Soc. Amer., 29, 1957, 750-751. 


Meyer, M. F. Aural harmonics are fictitious. 
J. acoust. Soc. Amer., 29, 1957, 749. 


Bone Conduction 


Konic, E. Variations in bone conduction as 
related to the force of pressure exerted on 
the vibrator. Trans. Beltone Institute for 
Hearing Research, No. 6, 1957, from Les 
variations de la conduction osseuse en fonc- 
tion de la force de pression excercée sur le 
vibrator, Comptes-Rendus des Seances. 11* 
Congres Ordinaire, Société Internationale 
de’ Audiologie, Paris, 1955, 87-97. 


\udiometric measurements are made with 
i bone-conduction vibrator placed in an 


adjustable head clamp and applied to the 
forehead. The effects of vibrator pressure 
variations on threshold measurements at 
discrete frequencies from 250 to 8000 cps 
are studied. It is found that such variations 
may lead to threshold changes of 15 to 20 
db, depending on the vibrator and the 
frequency tested. The author stresses the 
importance of defining pressure constants 
of bone-conduction vibrators provided with 
commercially available audiometers. (P. A. 
Yantis) 


Brain Injury 


Benpa, C. E. and Hoessty, G. F. Postnatal 
and natal cerebral injuries. Arch. Neurol. 
Psychiat., 76, 1956, 236-246. 


Tevser, H. and Western, S. Ability to 
discover hidden figures after cerebral 
lesions. Arch. Neurol. Psychiat., 76, 1956, 
432-443. 


Sixty-four brain-injured veterans were 
administered ‘hidden-figures’ tests. The test 
results were evaluated in terms of the locus 
of brain lesions. None of the results differ- 
entiated brain-injured groups. However, 
the aphasic cases performed significantly 
worse than non-aphasic brain-injured cases. 
It appeared that impairment on ‘hidden- 
figure’ tests followed lesions in any lobe of 
the brain without regard to the presence 
or absence of visual or sensory symptoms. 
(J. J. O'Neill) 


Brain Physiology 


Nosack, C. R. and Moss, M. L. Differential 
growth of the human brain. J. com. Neurol., 
105, 1956, 539-551. 


A general descriptive statement relative to 
changing proportions of parts of the human 
brain during growth is set forth. Data 
were obtained from 121 fetuses and 43 
adults. Growth gradients were determined 
for fourteen dimensions of the brain from 
the end of the second fetal month to the 
adult stage. Except for two dimensions, 
ratios of specific growth were proportional 
throughout the period. The exceptions were 
(1) corpus callosum and (2) width of the 
cerebellum. A method of expressing differ- 
ential growth is proposed in what is termed 
the ‘allometric growth equation. (H. J. 
Over) 














Bulbar Polio 


Kapitan, S. Paralysis of the swallowing 
mechanism following bulbar pcliomyelitis. 
Arch, Otolaryng., Chicago, 65, 1957, 495- 
498. 


Presented is ‘a new surgical procedure for 
the restoration of swallowing in patients 
who have lost this function as a result of 
bulbar poliomyelitis.’ The author describes 
the rationale, procedure and results of sec- 
tioning the cricopharyngeous muscle when 
it fails to relax and dilate the hypopharynx. 
(J. M. Palmer) 


Cerebral Palsy 


Biuemet, J., Evans, E. B. and Eccers, 
G. W. N. Hereditary cerebral palsy. J. 
Pediatrics, 50, 1957, 454-458. 


Using a family group as illustration, the 
authors discuss sex-linked inheritance as one 
of the causes of cerebral palsy. (B. B. 
Schlanger) 


Hipps, H. E. Basic teaching-training princi- 
ples for the patient with cerebral palsy. 
Brit. J]. of Phys. Med., 20, 1957, 34-38. 


Levirr, S. Cerebral palsy—a critique of the 
evaluation of therapy. Brit. J. of Phys. Med., 
20, 1957, 127-132. 


\ critical survey of records of the cere- 
bral palsied child is made from the point of 
view of the clinical worker in physical 
medicine. Treatment techniques are sug- 


gested. (H. J. Oyer) 


Cerebral Palsy Speech 


Lorenze, E. J. and Soxotorr, M. A. Clinical 
evaluation of speech deficiencies in cerebral 


palsy. Arch. phys. Med., 38, 1957, 442-449. 


[his is a report of one hundred ninety- 
two consecutive referrals to the Cerebral 
Palsy Clinic of the Burke Foundation. All 
‘... were given complete evaluations, in- 
cluding speech evaluations.’ The observed 
speech deficiencies are rated as complete, 
severe, moderate or mild. The deficiencies 
are also divided into seven categories repre- 
senting causes of delayed language develop- 
ment and into several types of disorders of 
speech production. The incidence of each 
degree of deficiency for each type of speech 
deviation is presented 2s a percentage of the 
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192 cases examined. Tne authors summarize 
a number of implications they draw from 
these percentage values. The prognosis for 
the development of adequate speech on the 
three-year-old level is then discussed in 
terms of the type and cause of a speech 
deficiency. (J. L. Shapley) 


Cleft Palate 


Bever, O. E., Coe, H. E., Braartapr, R. P. 
and Houre, B. A. Factors associated with 
congenital cleft lip and cleft palate in the 
Pacific Northwest. Oral Surg., Oral Med., 
Oral Path., 9, 1956, 12€7-1273. 


\ statistical analysis is made of 433 medi- 
cal histories of cleft Jip and cleft palate pa- 
tients of the Northwestern area of the 
United States. The factors investigated are 
types of clefts, their incidence, sex, the 
effect of birthrank, maternal age, hereditary 
background, race and the incidence of 
associated anomalies. These factors are com- 
pared with those obtained in other areas. 
(A. K. Kaires) 


Graser, T. M. Oral and nasal structures in 
cleft palate speech. J. Amer. dent. Assn., 
53, 1956, 693-706. 


‘It appears that to assess the caliber of 
cleft palate speech, the observer must do 
more than examine the function of the re- 
paired palate. This has been the major 
consideration in the past. Nasopharyngeal 
growth gradients, the type and degree of 
hearing loss, the amount and character of 
tonsillar and adenoid rissue, the degree of 
anterior movement of the posterior pharyn- 
geal wall, the deflection of the nasal septum 
and the amount of obstruction of the nasal 
airways by the inferior turbinates, the 
posture and function of the tongue and the 
nature and degree of the malocclusion all 
contribute to the final product. Each factor 
must be studied and developed to its fullest 
extent if the goal of normal speech is to 
be realized.’ (Author’s precis) 


Janvier, H. Lutilisation du lambeau 
pharyngé dans la fermeture des divisions 
palatines. (The use of a pharyngeal strip in 
closure of cleft palates.) Rev. Laryng., 
Bord., 78, 1957, 8-88. 


\ strip is cut in the mucosa and muscle 
of the posterior wall of the pharynx. It is 
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left hinged from above at a level just a little 
above the base of the tongue. This strip is 
then used to close the palatine cleft. In 
some children older than 7 or 8, and in 
some adults this type of surgical repair is 
said to have resulted in ‘practically normal 
phonation.’ (R. Goldstein) 


Lioyp, R. S., Pruzansky, S. and SusTeLny, 
J. D. Prosthetic rehabilitation of a cleft 
palate patient. J. Pros. Den., 7, 1957, 216- 
230. 


A case report is presented of a cleft 
palate patient with a previous history of 
multiple surgical and prosthetic failures. 
Cephalometric and laminagraphic findings 
are presented to demonstrate the structural 
and functional deficits. The objectives of the 
treatment plan are to improve speech and 
cosmetics. These objectives are attained by 
the construction of a prosthetic appliance of 
suitable design to correct the deficiencies. 
rhe final result is documented by a series 
of cephalometric roentgenograms. (A. K. 
Kaires) 


Nirirrer, T. J and Suipmon, T. H. The 
hollow bulb obturator for acquired palatal 
openings. J. Pros. Den., 7, 1957, 126-134. 


The author lists the indications for the use 
of an obturator. The advantages and tech- 
nique for constructing a hollow bulb ob- 
turator are described. A case report of a 
patient with a palatal defect and its correc- 
tion is presented. (A. K. Kaires) 


Pruzanski, S. The foundations of the cleft 
palate center and training program at the 
University of Illinois. Angle Orthodont., 
27, 1957, 69-82. 


\ review of the Cleft Palate program at 
the University of Illinois from inception to 
present status is presented. Progress is 
measured in terms of changing surgical 
approach, completed and contemplated re- 
search and plans for further development of 
the program. (C. N. Hanley) 


Counseling Parents 

Levitt, M. and Rosenstein, B. The fate of 
advice: examples of distortion in parental 
counseling. Ment. Hyg., 41, 1957, 213-216. 


The authors contend that some parents 


can do little with ‘educational suggestions’ 
in psychological counseling because of un- 
conscious elements in their personality 
structures which ‘often cause the distortion, 
nullification and even on occasion the re- 
versal of well-intended advice.’ Four cases 
are discussed in which this problem is 
illustrated. (W. L. Thurman) 


Delayed Sidetone 


Butter, R. A. and Gattoway, F. T. Fac- 
torial analysis of the delayed speech feed- 
back phenomenon. J. acoust. Soc. Amer., 29, 
1957, 632-635. 


‘Two experiments, employing a total of 
388 subjects, were conducted to further 
study factors influencing performance on 
the delayed speech feedback task. The rate 
of presenting reading material, the in- 
tensity, and length of delay of speech feed- 
back served as independent variables. A 
linear relation was found between _per- 
formance on the feedback task and intensity 
of the delayed signal. There was an inter- 
action between intensity and delay time of 
speech feedback, clearly demonstrating that 
various delays are differentially effective 
only at high intensity levels. That the role 
of delay is more than a simple interference 
factor produced by background noise was 
also demonstrated.’ Visual presentation of 
written paragraphs and flashing numbers 
were used as stimuli and the authors con- 
cluded that flashing numbers provide more 
motivation with a greater subsequent stabil- 
ity of results. (P. A. Yantis) 


W. and Whrncnester, R. A. A 
delayed sidetone test for detecting uniaural 
functional deafness. Arch. Otolaryng., Chi- 
cago, 66, 1957, 70-78. 


Gissons, FE. 


‘Seventy cases of uniaural organic deaf- 
ness were studied in order to validate a new, 
objective delayed sidetone test designed to 
detect uniaural functional deafness. The in- 
vestigation resulted in the following findings: 
1. Delayed sidetone testing techniques can 
detect a uniaural functional deficit. 2. Clini- 
cal utilization of these testing techniques is 
feasible in standard audiology clinics. 3. The 
results of the testing technique are objective 
and their interpretation is easily achieved. 
Specific instructions for presenting the de- 
layed sidetone test are given. (Authors’ 
precis) 
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Ear Pathology and Surgery ‘The author submits that a _ cochlear 


ALTMANN, F. The ear in severe malforma- 
tions of the head. Arch. Otolaryng., Chi- 
cago, 66, 1957, 7-25. 


AntHony, W. P. Congenital and acquired 
atresia of the external auditory canal. Arch. 
Otolaryng., Chicago, 65, 1957, 479-486. 


The author presents studies of cases of 
congenital and acquired atresias. Specialized 
surgical technics are described and end 
results, including hearing changes, reported. 
(J. M. Palmer) 


BASTERRECHEA-ZuBIETA, C. and Berrran- 
Escanaverino, R. Notre expérience dans 
lopération de Rosen. (Our experience with 
the Rosen operation.) Rev. Laryng., Bord., 
78, 1957, 23-30. 


The authors describe their own variations 
of the stapes mobilization operation and 
their results on 69 patients. Their criteria 
for success are: (1) the patient says he hears 
better after the operation, and (2) one 
month after the operation there is at least a 
10 db improvement in threshold for 500, 
1000 and 2000 cps. (R. Goldstein) 


Beit, H. L. Recent advances in the manage- 
ment of deafness. Eye, Ear, Nose, Throat, 
Mon., 36, 1957, 34-38. 


Outstanding events leading to modern 
otologic surgery are discussed. A_ brief 
history of the fenestration and stapes mobil- 
ization operations is given. The more recent 
tympanoplasty method is also discussed. 
Ninety percent of conductive deafness is 
said to be amenable to either medical or 
surgical therapy. (H. J Oyer) 


Byorkesten, G. Unilateral acoustic tumours 
in children. Acta Psychiat. Neur. Scand., 
32, 1957, 1-5. 


Typical neurinomas of the eighth nerve 
are rare in children less than 15 years of 
age. The author presents a case history with 
clinical findings of a unilateral acoustic 
neurinoma occurring in a girl of 12 years 
old. (B. S. Street) 


BorcHesan, E. An experimental contribu- 
tion to the physiopathology of the cochlea. 
Acta Otolaryng., 47, 1957, 473-479. 


trauma may cause different kinds of altera- 
tions in the crder of Corti and in some 
of them he recognizes thc anatomo-patho- 
logical findings of the deafness of interrup- 
tion. The experimental results may provide 
an anatomo-pathological basis to some hy- 
potheses put forward about the functions 
of the cochlear structures he has found.’ 
(D. A. LaRusso) 


HABeRMANN, G. Neuere Gesichtspunkte zur 
aetiologischen Differenzierung angeborener 
Schwerhorigkeit und Taubheit. (New views 
on the etiologic differences of congenital 
hearing loss and deafness.) HNO, Berlin, 
6, 1956-57, 129-132. 


A disturbed metabolism of the embryo 
might be due to morbid genes or exogene 
factors such as high temperature. There- 
fore in virus infections it might be not only 
the toxic influences of the viruses, but also 
high temperature which could cause organ 
disturbances. Lack of oxygen might disturb 
all the oxydative processes in an irreversible 
way even after a few hours. Lack of 
glucose, which might be due to bleeding 
or to an abnormal umbilical cord, could 
also have damaging effects. The so-called 
ultra viruses have a specific affinity to 
organs that need a high amount of oxygen, 
such as the lens and Corti’s organ. Some 
blood diseases of the newborn will work 
similarly. Excessive vomiting of the mother 
might also be dangerous. (E. Froeschels) 


Hatt, A. and Rytzner, C. Stapedectomy 
and autotransplantation of ossicles. Acta 
Otolaryng., 47, 1957, 318-324. 


‘A brief report of a new surgical method 
on the transmission mechanism of the 
middle ear is presented. This technique is 
used in cases where interruption of the 
ossicular chain has occurred. The purpose 
of the method is to restore the connection 
between the tympanic membrane and the 
oval window by using autogenous trans- 
plantation of the ossicles. The theoretical 
background of the procedure is discussed 
and a presentation of some of the successful 
results is made.’ (Authors’ precis) 


IncaLts, T. H., Keremen, G. and Curtey, 
F. J. Development of the inner ear after 
maternal hypoxia. Arch. Otolaryng., Chi- 
cago, 65, 1957, 558-566. 
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Lempert, J. The dry physiologically per- 
fected fenestra nov-ovalis technique. A 
technique for predictable restoration and 
conservation of serviceable hearing in clin- 
ical otosclerosis. Arch. Otolaryng., Chicago, 
66, 1957, 35-45. 


Mevurman, O. H. A study of refenestration. 
J. Laryng. Otol., 71, 1957, 116-122. 


A report is given of twenty-five refenes- 
trations completed at the Otolaryngological 
University Hospital of Helsinki. Eight addi- 
tional fenestrations are reported in which 
new fenestras were created on the ampul- 
lary end of the superior semicircular canal 
together with the usual refenestration sur- 
gery. A Thiersch graft is divided to cover 
both the old and new fenestras. (C. N. 
Hanley) 


Murtic, M. K. Acetazolamide in Méniére’s 
disease. Arch. Otolaryng., Chicago, 65, 1957, 
575-579. 


PortTMANN, M., Craverie, G. and Prapeaux, 
P. La chirurgie des fenétres labyrinthiques 
das les syndromes otospongieux. (Surgery 
of the labyrinthine windows for the syn- 
drome of otosclerosis.) Rev. Laryng., Bord., 
78, 1957, 38-59. 


Pathologic modifications of the stapes and 
labyrinthine windows are described in pa- 
tients operated on for reduction of hearing 
loss due to otosclerosis. The authors recom- 
mend that surgery of the stapes should vary 
according to the particular pathologic con- 
dition and not be restricted to simple mobil- 
ization. Forty-eight of 80 patients subjected 
to the varying procedures showed improve- 
ment of between 10 to 45 decibels in sensi- 
tivity. (R. Goldstein) 


PortMANN, M. and Davin, J. L. Le facteur 
héréditaire dans les surdités. (The hereditary 
factor in deafness.) Rev. Laryng., Bord., 78, 
1957, 205-238. 


Heredity may be responsible for hearing 
losses in at least three ways. (1) Genetic 
factors may be directly responsible for im- 
proper development or for degenerative 
changes in various parts of the ear and 
auditory nerve. (2) Allergic tendencies, in- 
directly responsible for many ear infections 
and subsequent hearing losses, niay be in- 
herited. (3) Susceptibility of the ear to 


damage by drugs or by noise may be in- 
herited. The third item deserves more 
study and attention than has been given to 
it. (R. Goldstein) 


Souoet, T. The course of bone conduction 
after fenestration operation. Acta Oto- 
laryng., 47, 1957, 462-472. 


According to the author, surgical altera- 
tions which produce post-fenestration pa- 
thology will be reflected in bone conduc- 
tion. Using 35 cases, the investigator 
gathered bone conduction thresholds in both 
pre- and post-operative situations. Tech- 
niques of measurement included use of an 
oscillator applied to the forehead, similar 
pressure for each frequency measured and 
effective masking of the normal ear. Over 
600 audiograms are said to demonstrate a 
definite post-operative improvement in bone 
conduction in all frequencies tested (250, 
500, 1000, 2000, 3000, 4000) and a positive 
correlation between this improvement and 
a favorable prognosis. The article contains a 
survey of some pertinent literature which 
reviews the mechanism of bone conduction 
in otosclerosis. (D. A. LaRusso) 


Svane-Knupsen, V. Intracranial a in 
a late case of acute, ‘idiopathic’ deafness. 
Acta Otolaryng., 47, 1957, 459-461 


The author reports that, in a case previ- 
ously diagnosed as acute, ‘idiopathic’ deaf- 
ness, acoustic neuritis was more probably 
the pathological condition involved. (D. A. 
LaRusso) 


Zoravev, P., PortmMann, M., Craveriz, G. 
and Grimatpi, P. A propos des tympans 
artificiels. (Concerning artificial tympanic 
membranes.) Rev. Laryng., Bord., 77, 1956, 
865-877. 


Surgical considerations in tympanoplasty 
are discussed. Examples are presented of 
audiograms before and after tympanic re- 
pair by cauterization, by closure with some 
inert substance and by closure with some 
biologic material. (R. Goldstein) 


Ear Physiology 


Béxesy, G. v. Sensations on the skin similar 
to directional hearing, beats, and harmonics 
of the ear. J. acoust. Soc. Amer., 29, 1957, 
489-501. 
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‘A mechanical model of the cochlea in 
which the skin of the arm is used as a 
sense organ was compared with the organ 
of Corti. Three phenomena were investi- 
gated: (1) directional hearing, (2) beats, 
and (3) harmonics. For directional hearing 
almost no differences were found between 
hearing and the sensation produced by the 
model. In the case of beats it was possible 
to confirm the earlier observations of 
Helmholtz by improving the frequency 
resolution of the model ear. Concerning the 
harmonics it was found that the method of 
best beats does not permit the measurement 
of overtones of the ear.’ (Author’s precis) 


Béxesy, G. The ear. Sci. Amer., 197, 1957, 
66-78. 


Here is a summary of current information 
on the anatomy and function of the ear. 
After a discussion of the capabilities of the 
human ear, the author describes the struc- 
ture from the tympanic membrane to the 
auditory nerve and its mechanical operation 
in sound reception. The relationship of 
speech and hearing, the function of feed- 
back and the suppression of sounds are 
described. Present knowledge of the audi- 
tory nerve and brain functions in the re- 
porting and analysis of sound is summarized. 
The author describes chief causes of deaf- 
ness and corrective surgery now available. 
He concludes with a plea for protection of 
our hearing from damaging influences and 
for understanding for the deafened. Draw- 
ings and graphs are included. (W. L. Thur- 
man) 


Borcuesan, E. Aspects morphologiques, 
structuriels et fonctionnels des cellules de 
Deiters. (Morphologic, structural and func- 
tional aspects of Deiters’ cells.) Rev. 
Laryng., Bord., 78, 1957, 9-22. 


Deiters’ cells, as well as Claudius’ and 
Hensen’s cells, have as their main function 
the regulation of interstitial fluid of the 
organ of Corti (endolymph) and _ the 
transferral of the fluid to the hair cells. 
Their supporting role is more incidental 
and more complex than ordinarily described. 


(R. Goldstein) 


Matsuoka, K., Konisut, T. and NAKAMURA, 
F. Electric impedance of the cochlea and its 
significance for evaluating cochlear micro- 
phonics. Acta Otolaryng., 47, 1957, 325-335. 
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The authors believe that present measure- 
ments of cochlear microphonics are not as 
accurate as they should be since the elec- 
trical impedance of the cochlea has not been 
satisfactorily computed. Using adult guinea 
pigs as subjects, the investigators tested a 
new method of computing this impedance 
of the inner ear with pure tones of various 
frequencies as stimuli. Most notable of the 
results obtained are those which show that 
the (1) magnitude of the cochlear 
potential computed from the measured 
electric impedance of the pathway to the 
electrode in the cochlea has a uniform value 
for all tones from 200 cps to 1000 cps and 
then rather sharply decreases and continues 
to fall as the frequency is raised,’ and (2) 
cochlear hair cells produce electrical energy 
in a manner directly related to the stimu- 
lating tone frequency. (D. A. LaRusso) 


Suimizu, H., Konismt, T. and NaKAmMurRA, 
F. An experimental study of adaptation and 
fatigue of cochlear microphonics. Acta 
Otolaryng., 47, 1957, 358-363. 


This article reports the results of an 
experiment designed to mieasure cochlear 
microphonics for the purpose of investi- 
gating adaptation and fatigue in the organ 
of Corti. Recording electrodes were fitted 
into the scala media and the scala tympani 
of anesthetized guinea pigs and pure tones 
between 1000 cps and 4000 cps at 70 to 90 
db were used as stimuli. The stimulation 
time alternated between 20-30 minutes and 
4-6 seconds. Results are reported to show 
that (1) high intensity sounds decreased the 
electric impedance of the cochlear parti- 
tion, (2) long, loud stimulation tends to 
decrease cochlear microphonics, and (3) 
auditory adaptation and fatigue in this area 
may be described in terms of an ‘increase 
of ion diffusion on the hair cell membrane 
and decrease of electric charge of the cell 
membrane.” (D. A. LaRusso) 


Tonnovorr, J. Fluid motion in cochlear 
models. J. acoust. Soc. Amer., 29, 1957, 558- 
568. 


Using a transparent-plastic model of the 
cochlea, scaled to a size five times that of 
the human cochlea, the author studied the 
motion of glycerin-water in response to 
sound. His purpose was to learn something 
regarding the displacement of the cochlear 
duct by perilymphatic fluid motion in the 
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cochlea. Results are discussed in reference 
to membrane motion, eddy motion, particle 
motion and response to complex tones. 
Other observations are mentioned. (P. A. 
Yantis) 


Esophageal Speech 


Damste, P. H., VAN Den Bere, J. W., and 
Moorenaar-Biry, A. J. Why are some pa- 
tients unable to learn esophageal speech. 
Ann. Atol., etc., St. Louis, 65, 1956, 998- 
1005. 


A thin polyethylene catheter inserted into 
the upper third of the esophagus through 
the nose is described and its use in develop- 
ing speech for laryngectomees is defined. 
(C. N. Hanley) 


Facial Paralysis 


Winter, S. T. Facial paralysis in _polio- 
myelitis. Pediatrics, 19, 1957, 876-880. 


Fifty-eight young children showing facial 
palsy during the acute phase of poliomyelitis 
were re-examined 23 to 43 months after the 
onset. Twenty-six children showed com- 
plete recovery. Residual weakness was noted 
in 21 patients. The author indicates that 
unfavorable prognostic signs include the 
presence of bulbar lesions, involvement of 
the upper facial muscles and failure to im- 
prove after about 18 months. Appreciable 
facial weakness is a frequent deformity 
following poliomyelitis. (B. B. Schlanger) 

vi 4 


Frequency Analysis 


Groen, J. J. and Verstrecu, R. M. Fre- 
quency modulation and the human ear. Acta 
Otolaryng., 47, 1957, 421-430. 


The authors conducted several experi- 
ments for the purpose of discovering in- 
formation concerning the ‘analysing power 
for frequency of the human ear for complex 
sounds.’ Sinusoidal frequency modulation 
was selected for the stimulation since it 
combined both the ‘constant regulable 
strength’ of pure tones and the complexity 
of human speech. The investigators found 
that the ‘complex sound can be analysed as 
long as the difference in frequency between 
its successive components does exceed their 
critical band widths.’ Further, ‘whenever the 
difference in frequency between two or 
more harmonic vibrations, which are simul- 
taneously presented to the ear, is less than 


their critical band width, a simultaneous 
frequency analysis in the sense of Ohm’s law 
is no longer possible” They conclude that, 
although the capacity for successive fre- 
quency analysis is determined by a time 
constant of about 60 msec exposure, the 
human ear is quite able to handle analysis 
of the complex sound used in the investi- 
gation. (D. A. LaRusso) 


Frequency DL’s 


Micuaets, R. M. Frequency difference 
limens for narrow bands of noise. J. acoust. 
Soc. Amer., 29, 1957, 520-522. 


Frequency difference limens were meas- 
ured for filtered white noise having band 
widths of % to 64 cps centered at 800 cps 
and for a pure tone of the same frequency. 
‘Six listeners were used, and the DL’s were 
defined as the probable errors of the fitted 
transition curves. For band widths wider 
than 8 cps, the DL rises regularly. Between 
¥, to 8 cps the threshold changes are small, 
having a minimum at about 8 cps. None of 
the DL’s for noise approach that of the pure 
tone, all being at least twice as large. The 
author discusses his suggestion that the dif- 
ferences in DL characteristics of noise and 
tones are due to the dependence of fre- 
quency discrimination on intensity discrimi- 
nation. (P. A. Yantis) 


Fusion of Sounds 


Broapsent, D. E. and Laperocep, P. On the 
fusion of sounds reaching different sense 
organs. J. acoust. Soc. Amer., 29, 1957, 708- 
710. 


‘It is shown that synthetically produced 
speech will fuse when the first formant is 
presented to one ear and the second to the 
other, but it will not do so if the formants 
are given different fundamental frequencies. 
Even when both formants are given to the 
same ear, the latter condition fails to fuse. 
A further experiment with sustained form- 
ants shows that binaural fusion is not ex- 
plained by the identity of some of the 
Fourier components on the two ears.’ The 
authors feel their results lend weight to a 
‘multiple’ theory of hearing rather than to 
a simple place theory. (P. z Yantis) 


Glosso-Velar Action 


Guitten, G., Gospopnetic, Y., WANGERMEZ, 
J. and Pommez, J. La synergie glosso-vélaire. 








(Glosso-velar synergy.) Rev. Laryng., Bord., 
78, 1957, 89-91. 


A summary is given of the findings in an 
X-ray motion picture of vocal mechanisms 
during phonation. The principal emphasis is 
on the simultaneous actions of the tongue 
and the velum which together modify the 
resonant cavities of the pharynx. (R. Gold- 
stein) 


Growth Chart 


Narark, G. M. The ‘Growth Spectrum’: 
A simplified chart for the assessment of 
growth. J. Pediatrics, 50, 1957, 586-590. 


The author describes the Growth Spec- 
trum which is a chart visually emphasizing 
different patterns of growth by utilizing 
several colored weight and height zones. 
In addition to simplifying record keeping, 
the chart enables the physician to define the 
child’s individual physique, determine 
whether his rate of growth conforms to the 
developmental pattern of his specific 
physique and simplifies the assessment of 
growth and development and the prediction 
of physical dimensions. (B. B. Schlanger) 


Hearing 


Fiscn, L. The importance of auditory com- 
munication. Arch. Dis. Childh., 32, 1957, 
230-235. 


The author describes in general terms the 
role of hearing in speech and language de- 
velopment, the need for early detection of 
deafness in children and several approaches 
to the matter of determining the existence 
of hearing losses in children. (J. L. Shapley) 


Hearing Aids and Audiometers 


E-wertsen, H. W., Ipsen, J. B. and Nietsen, 
S. S. On acoustical characteristics of the 
earmould. Acta Otolaryng., 47, 1957, 312- 
317. 


The investigators set out to measure the 
tone production of a hearing aid type of 
earphone with various earmoulds im situ 
and on an artificial ear. The results of the 
investigation are said to show that the ear- 
phone tone production can be measured on 
both the human and artificial ears with 
reliable results. In addition, results are said 
to support the belief that earmoulds with 
short, wide canals reproduce high frequen- 
cies better than those with long, narrow 
canals. ‘Secret ears’ tended to impede the 
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reproduction of high frequencies greatly. 
(D. A. LaRusso) 


LEHMANN, M. R. La necessité de lhomolo- 
gation des appareils de correction auditive 
et de la normalisation des audiometrés. 
(Necessity for standardizing hearing aids 
and for normalizing audiometers.) Rev. 
Laryng., Bord., 78, 1957, 179-204. 


After a review of the standards in various 
countries for hearing aids, the author evalu- 
ates the existing standards in France and 
suggests further criteria for satisfactory aids. 
He also reviews various efforts to deter- 
mine audiometric zero and suggests methods 
of calibrating audiometers for both air and 
bone conduction. (R. Goldstein) 


Netson, B. E. Hearing aids and lip reading. 
Nat. Hearing Aid J., 10 (3), 1957, 6, 18. 


The value of hearing aids used in con- 
junction with lip reading is observed. The 
author feels that optimum understanding 
involves maximum utilization of hearing and 
vision. (C. N. Hanley) 


Pratt, J. Group and wearable hearing aids 
in a residential school for the deaf. Annals 
of the Deaf, 102, 1957, 240-250. 

[he merits of group versus wearable 
hearing aids are discussed with special refer- 
ence to their use in residential schools. Spe- 
cial emphasis is placed on the use of the 
group hearing aid in an auditory training 
program. (C. N. Hanley) 


Wertn, P. C. Application problems of on- 
the-head hearing aids. Hearing Dealer, 7 (4), 
1957, 11-13, 45-46. 


Hearing in Noise 


AMERICAN ACADEMY Of OPHTHALMOLOGY 
AND OTOLARYNGOLOGY, COMMITTEE ON Con- 
SERVATION OF HEARING, SUBCOMMITTEE ON 
Noise tN Inpustry. Guide for conservation 
of hearing in noise. Noise Control, 3, 1957, 


23-31 


‘The of this Guide is to assist 
members of the industrial community in 
their efforts to protect hearing. The in- 
formation presented here describes how to 
determine whether a noise exposure calls 
for hearing conservation and, if it does, 
how to organize, conduct, and monitor a 
practical hearing conservation program.’ 


purpe se 
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The subcommittee recommends that all in- 
dustrial employees be given a pre-placement 
air conduction audiometric examination at 
500, 1000, 2000, 3000, 4000 and 6000 cps. If 
a hearing loss averaging 15 db at 500, 1000 
and 2000 cps is found, otological examina- 
tion and placement evaluation are advised. 
Periodic follow-up audiometric screening 
tests are recommended after 90 days of 
employment in an excessively noisy environ- 
ment and hearing conservation procedures 
should be instituted when an employee has 
a threshold shift of 15 db or more in the 
direction of increased hearing loss at one or 
more of the six frequencies tested. Methods 
of measuring noise levels, environmental 
control of noise, personal protection from 
exposure, and standard testing equipment 
and procedures are also discussed. (P. A. 
Yantis) 


Hewpver, M. M. The effects of noise on work 
output and physiological activation. US 
Army Medical Research Lab. Rep., 270, 
Oct., 1956, 


‘Three physiological variables (skin con- 
ductance, pulse interval, and muscle tension) 
were recorded during performance of a 
mental task, during exposure to 110 db 
noise, and during the noise and task com- 
bined. Noise by itself was found to be rela- 
tively non-stressful. However, it appeared 
that noise added slightly to the physiologi- 
cal cost of mental work, even though noise 
did not affect task performance. No correla- 
tion was found between physiological re- 
actions to noise and the effects of noise on 
performance.’ (Author's precis) 


Hincucurre, R. Threshold changes at 4 
Kc/s produced by bands of noise. Acta 
Otolaryng., 47, 1957, 496-509. 


The author concerned himself with the 
physical effects of white noise on the audi- 
tory threshold at 4 Ke/s in the hope that an 
accurate Damage Risk Criterion could be 
constructed. Four adult males were stimu- 
lated with narrow bands of noise for one 
minute periods. By comparing audiograms 
made during pre- and post-exposure periods, 
the author found that all subjects experi- 
enced a polyphasic recovery curve when 
subjected to the 4 Ke/s frequency, but a 
diphasic response when subjected to 3 Kc/s 
frequency. He postulates that . + pro- 
vided the noise intensity is insufficient to 
produce a _ polyphasic _ post-stimulatory 


threshold change at 4 Ke/s, exposure to 
noise for long periods will not result in 
occupational deafness.’ (D. A. LaRusso) 


Parva, T. Occupational deafness in tele- 
phone exchange workers. Acta Otolaryng., 
47, 1957, 510-519. 


Studies were carried out on the effect of 
telephone alarm signals of the order of 130 
db on the hearing of persons employed for 
transmitting from and to the city of Turku. 
Of 139 employees employed in the com- 
munication department, 19 persons, or 13.7 
percent, were found to have a dip-type 
hearing loss exceeding 20 db, mainly in the 
area between 1500 and 4000 cps. This cor- 
responded well with the type of receiver 
used by the employees: the main emphasis 
of amplifying was on the low tones with an 
extra peak before 1000 cps. (D. A. LaRusso) 


Pet, S. The relation of occupational noise 
exposure to loss of hearing acuity. Arch. 
Otolaryng., Chicago, 66, 1957, 79-92. 


The author presents an analysis of audio- 
metric studies of workers in noise environ- 
ments of three intensity levels over a period 
of five years. Results are reported in terms 
of effect of noise at each level, type of hear- 
ing loss found, increment of loss with time 
and the susceptibility of ears at age levels. 
(J. M. Palmer) 


Scuuttuess, G. v. Evaluation of hearing im- 
pairment due to industrial noise. Arch. 
Otolaryng., Chicago, 65, 157, 512-520. 


Continuous frequency audiometry was 
administered to cement plant workers ex- 
posed to high noise levels, before and after 
work-shifts, before and after vitamin A ad- 
ministration, and before and after use of 
earplugs in work. Noise-sensitive ears were 
discovered and positive effects of both 
vitamins and noise protection devices were 
reported. (J. M. Palmer) 


Hereditary Deafness 


Everserc, G. Hereditary unilateral deafness. 
Acta Otolaryng., 47, 1957, 303-311. 


Disturbed by the paucity of information 
on the problem of hereditary unilateral 
deafness, the author undertook a study of 
four families with histories of this defect, 
with particular emphasis on the influence 

















of exogenous factors. A positive conclusion 
regarding the comparative roles of ex- 
ogenous and endogenous factors in the 
families observed could not be offered by 
the investigator at this time. (D. A. La- 
Russo) 


Hysterical Dysphonia 


Pommez, J. Les dysphonia _pithiatiques. 
(Pithiatic or hysterical dysphonia.) Rev. 
Laryng., Bord., 78, 1957, 60-68. 


Information 


Motes, A. La notion de message multiple: 
application au message vral. (The notion of 
a multiple message: application to the oral 
message.) Rev. Laryng., Bord., 77, 1956, 
972-980. 


Va.uée, R. Information selective et informa- 
tion sémantique. (Selective information and 
semantic information.) Rev. Laryng., Bord., 
77, 1956, 981-985. 


Intelligence in Hemiplegics 


Suontz, F. C. Evaluation of intellectual po- 
tential in hemiplegic individuals. J. clin. 
Psychol., 13, 1957, 267-259. 


The Knox Cube Test and the Columbia 
Mental Maturity Scale were used with 50 
hemiplegic, hospitalized patients (17 right, 
33 left). All patients were found testable 
using these two instruments and the author 
reports they can appropriately be used for 
the evaluation of intellectual capacities with- 
out unduly penalizing the patient for aphasia 
or loss of manual dexterity. (V. B. Carroll) 


Intelligence of the Deaf 


Hisxey, M. S. A Study of the intelligence 
of deaf and hearing children. Amer. Ann. 
Deaf, 101, 1956, 329-339. 


Originally the Nebraska Test of Learning 
Aptitude was standardized on four hundred 
sixty-six deaf children between four and ten 
years of age. It has recently been standard- 
ized on three hundred eighty hearing chil- 
dren. It can be administered using panto- 
mimed or verbal instructions. The author 
suggests that since there is high correlation 
between the Nebraska Test and the Binet 
Scale, it can be employed with confidence 
as a measure of intelligence. (H. J. Oyer) 
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Fairsanks, G. and Kopman, F., Jr. Word 
intelligibility as a function of time compres- 
sion. J. acoust. Soc. Amer., 29, 1957, 636-641. 


‘An experiment is described in which 
words were automatically compressed in 
duration and presented to observers for 
identification. The effects of time sampling 
are assessed, and compared with those of 
periodic interruption. [he results of an 
analogous nonauditory study of the effects 
of phonemic sampling are presented.’ 
(Authors’ precis) 


FLANAGAN, J. L. Estimates of the maximum 
precision necessary in quantizing certain 
‘dimensions’ of vowel sounds. J. acoust. Soc. 
Amer., 29, 1957, 533-534. 


Peters, R. W. A rating scale technique for 
the measurement of speaker intelligibility. 
USN School Aviat. Med. Rep., 68, Feb., 


1957. 


‘The purpose of the present experiment 
was to evaluate the technique of measuring 
speaker intelligibility through listener ratings 
of voice samples on an equal-appearing 
intervals scale. The technique was evaluated 
for validity, reliability, and the effect of 
different S/N _ ratios upon mean scale 
values. The results indicate that the scaling 
technique provides a fairly good estimate of 
speaker intelligibiliry. The rating scale 
values of intelligibility appear to be reason- 
ably reliable and are influenced by the 
listening conditions under which the ratings 
are made by listeners. The method appears 
to have promise for measuring intelligibility 
in situtions where standardized intelligibility 
measures are not applicable” (Author's 
precis ) 


Pickett, J. M. Perception of vowels heard 
in noises of various spectra. J. acoust. Soc. 
Amer., 29, 1957, 613-620. 

‘The perception of vowels heard in noises 
of various spectra is analyzed by means of 
stimulus-response matrices. The stimulus 
vowels were spoken in PB-word lists and in 
syllable lists in which the vowels were 
equally probable. The matrices show shifts 
in vowel confusions depending on how 
different noise spectra mask the vowel 
formants. Vowel duration and intensity are 
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measured and related to vowel perception. 
Vowel guessing is related to past training.’ 
(Author’s prects) 


Language 


Asorn, M. and Rusenstein, H. Word-class 
distribution in sentences of fixed length. 
Language, 32, 1956, 666-674. 


‘Samples of printed English sentences of 
three lengths were drawn randomly from a 
representative selection of popular maga- 
zines. The words of each sentence were 
classified according to Fries’s system and 
a count was made of the various word 
classes at each sentence position. The tabu- 
lations were plotted as frequency distribu- 
tions and treated statistically. Principally, 
the data obtained from all three sentence 
lengths indicate (1) that the greatest varia- 
tions in word-class frequency tend to occur 
in sentence extremes and the immediately 
adjoining positions, and (2) that different 
word classes have characteristic patterns of 
variation. (Authors’ precis) 


Srern, T. Drum and whistle ‘language’: 
An analysis of speech surrogates. American 
Anthropologist, 59, 1957, 487-506. 


Laryngeal Pathology and Surgery 


Fior, R. Heredity in cancer of the larynx. 
Acta Otolaryng., 47, 1957, 407-409. 


Snirman, M. and Loewy, A. Adequate 
surgery in carcinoma of the larynx. Arch. 
Otolaryng., Chicago, 65, 1957, 469-473. 


Szpunar, J. Treatment of papillomatosis of 
the larynx in children. Acta Otolaryng., 47, 
1957, 369-374. 


Larynx Physiology 


Osrecon, G. A study of one hundred cases 
of neck dissection. Arch. Otolaryng., Chi- 
cago, 66, 1957, 54-57. 


PortMann, G. The physiology of phona- 
tion. J. Laryng. Otol., 71, 1957, 1-15. 


The author presents a review of the myo- 
elastic and clonic theories of phonation. He 
cites evidence obtained by himself and 


others in support of the latter theory. To 
account for the frequency of nerve impulses 


necessary in a clonic explanation of phona- 
tion, the author calls upon ‘Polyphasis Re- 
currential Conduction, « kind of volley 
theory for the recurrent nerve. The author 
concludes, “The clonic theory that I have 
just exposed is, in my opinion, very im- 
portant because with it the larynx is no 
more a muscular organ with its own physi- 
ology, but it enters into the frame of the 
neuro-muscular physiology’ and ‘only this 
conception permits us to devise efficient 
therapeutics for many troubles of the 
voice. (W. R. Tiffany) 


VAN DEN Bere, J., ZANTEMA, J. T. and Door- 
NENBAL, P., Jr. On the air resistance and the 
Bernoulli effect of the human larynx. J. 
acoust. Soc. Amer., 29, 1957, 626-631. 


Measurements of the air resistance of the 
larynx as a function of subglottic pressure, 
the dimensions of the glottis and the pres- 
sure in the laryngeal ventricle are made on 
a positive impression of a plaster cast of a 
normal human larynx. The mathematical 
results obtained are discussed with refer- 
ence to various problems of normal voice 
production. (P. A. Yantis) 


Learning of Stimulus Words 


Bousrietp, W. A., Esterson, J. and Wuit- 
marsH, G. A. The effects of concomitant 
colored and uncolored pictorial representa- 
tions on the learning of stimulus words. 
J. appl. Psychol., 41, 1957, 165-169. 


Loudness Function 


Stevens, S. S. Concerning the form of the 
loudness function. J. acoust. Soc. Amer., 29, 
1957, 603-606. 


‘In order to examine certain possible 
irregularities in the loudness function, the 
method of adjustment was used to halve and 
double the loudness of a 1000-cy tone at 
the levels 30, 60, 90, and 120 db re 0.0002 
microbar. . . . The results . . . indicate that 
a reasonable approximation to the loudness 
function is the rule that a change of 10 db 
corresponds to a loudness ratio of 2:1. This 
means that loudness grows approximately as 
a power function of intensity. It is noted 
that the power function also describes the 
relation between psychological magnitude 
and stimulus magnitude on a dozen other 
perceptual continua.’ (P. A. Yantis) 























Loudness Summation 


Zwicker, E., Fiorrorp, G. and Stevens, S. S. 
Critical band width in loudness summation. 
]. acoust. Soc. Amer., 29, 1957, 548-557. 


‘The concept of the critical band, or Fre- 
quenzgruppe, is shown to apply to loudness 
summation. When the spacing between a 
group of pure tones is increased, the loud- 
ness remains constant until a critical point 
is reached, after which the loudness in- 
creases. The same effect occurs when the 
width of a band of noise of constant SPL 
is made larger. The critical band width 
at which loudness summation begins to de- 
pend on the spread of energy is approxi- 
mately the same as the critical band width 
determined previously by methods involving 
thresholds, masking and phase. The 
relation of the critical band to other func- 
tions is noted.’ (P. A. Yantis) 


Manometer 


Avakxian, E. A. Automatic and digital 
manometer for recording physiological pres- 
sures. Amer. J. phys. Med., 36, 1957, 71-77. 


The author provides a rough schematic 
and certain constructional details for a 
versatile manometer. The device incorpo- 
rates a manometer tube containing an elec- 
trically conducting liquid. As the fluid rises 
in the tube, electrodes along the length of 
the tube are serially shorted to ground, 
thereby activating a rotary stepping relay. 
The author discusses in particular the clini- 
cal application of the device in speech 
therapy for cerebral palsy and cleft palate 
cases. In this connection, it is pointed out 
that negative pressures (as from sucking) 
can be recorded as easily as positive pres- 


sures. (J. L. Shapley) 


Masking 


Deatuerace, B. H., Birger, R. C. and Ex- 
preoce, D. H. Remote masking in selected 
frequency regions. J. acousi. Soc. Amer., 29, 
1957, 512-514. 


‘Masked audiograms for six different 
masking stimuli were obtained from five 
observers. The audiograms show that re- 
mote masking can be controlled with respect 
to frequency region by controlling the 
envelope of the masking sound. Regular 
variations in the envelope at, say, 500 cps 
produce remote masking in the 500-cps 
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region; while irregular, ‘random,’ variations 
produce equal amounts of masking every- 
where outside the frequency region cor- 
responding to the masking band or tone. It 
is argued that the constant masking seen 
in remote masking is related to the fact that 
signal frequencies are differentially attenu- 
ated in their transmission from the tym- 
panum to the cochlear partition, while the 
masking frequencies are not since they are 
actually generated in the cochlear partition 
itself.’ (Authors’ precis) 


Noise Thresholds 


Hamitton, P. M. Noise masked thresholds 
as a function of tonal duration and masking 
noise band width. J. acoust. Soc. Amer., 29, 
1957, 506-511. 


‘Noise masked thresholds for 800 cps tonal 
pulses 25 to 400 msec long were measured 
in masking noise bands from 19 to 1100 cps 
wide. It was found that the threshold re- 
mained constant for equal values of band 
width, pulse-length product.’ (P. A. Yantis) 


WentwortH-Jessop, J. and Vicourevux, P. 
Comparison of threshold of hearing for 
bands of noise and for pure tones. Nature, 
178, 1957, 374-375. 


Twenty-seven subjects made _ threshold 
comparisons between specific pure tones 
and specific bands of noise. Thresholds for 
a 1200 cps tone were compared with thresh- 
olds for a 800-1600 cps band of noise. Also, 
thresholds for a 2000 cycle tone were com- 
pared with thresholds for a 1500-3300 cps 
band of noise. The critical band width 
formulation was employed to compute the 
expected intensity ratio required for the 
threshold values of the pure tones and 
noise. The predicted ratio was on the order 
of 12-14 db to 1 db. However, the actual 
test results indicated a ratio of 1 db to 3 db. 
(J. J. O'Neill) 


Perception 


Fiavett, J. H. and Dracuns, A. A micro- 
genetic approach to perception and thought. 
Psychol. Bull., 54, 1957, 197-217. 


The term microgenetic refers to the se- 
quence of events which are assumed to 
occur in the temporal period between the 
presentation of the stimulus and the forma- 
tion of a single, relatively stabilized cogni- 
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tive response (percept or thought) to this 
stimulus. Evidence is offered both to support 
the possibility that such microdevelopments 
do occur and to suggest some of the formal 
characteristics of such evolutions. In addi- 
tion, an attempt is made to delineate some 
of the possible implications of this approach 
for cognitive functioning in schizophrenic 
and aphasic individuals. Implications for 
studying normal individuals under atypical 
conditions are also discussed. Consideration 
is given to current problems and future re- 
search possibilities in relation to a micro- 
genetic framework. (B. S. Street) 


Pharynx 


Atkinson, M., Kramer, P., Wyman, S. M. 
and InceLrincer, F. J. The dynamics of 
swallowing. I. Normal pharyngeal mecha- 
nisms. J. clin. Invest., 36, 1957, 581-588. 


This study, using 30 subjects, investigated 
the mechanism of swallowing and the nature 
and magnitudes of the ene involved. 
Intraluminal pressures were recorded simul- 
taneously from three levels in the pharynx 
and esophagus. At the same time rapid serial 
radiographs were taken to enable interpre- 
tation of pressure records in terms of ana- 
tomical function and movement of bolus. 
Results indicated that two peaks of pressure 
occurred in the pharynx, the first coincid- 
ing with the entry of the bolus and the 
second with constrictor contraction. No 
pressures lower than normal esophageal 
pressures were recorded during the passage 
of the bolus, indicating that swallowing does 
not involve suction. A further finding sup- 
ports the view that the cricopharyngeus is 
a true sphincter. (B. B. Schlanger) 


Bosma, J. F. Studies of the pharynx: 1. 
Poliomyelitic disabilities of the upper 
pharynx. Pediatrics, 19, 1957, 881-907. 


Roentgenographic studies of impairments 
in control of the upper pharynx were car- 
ried out over a period of seven years in a 
group of 27 children and adults who had 
had poliomyelitis. A useful classification of 
poliomyelitic impairments of the pharynx 
was derived with recognition of the com- 
pensatory and alternative maneuvers they 
invoke. The author discusses the related im- 
pairments of swallowing and speech which 
result from deficient control of the oro- 
pharyngeal and the palatopharyngeal ori- 
fices. Abnormal nasality is said to be the 


most common residual disability of speech. 
The author believes that improvement of 
nasality probably depends more upon guided 
selective vocalization than on exercises of 
oropharyngeal inflation. (B. B. Schlanger) 


Kramer, P., Atkinson, M., Wyman, S. M. 
and Incetrincer, F. J. The dynamics of 
swallowing. II. Neuromuscular dysphagia 
of pharynx. J. clin. Invest., 36, 1957, 589-595. 


Disorders of the swallowing mechanism of 
seven patients with dysphagia are detailed. 
The causes for the dysphagia are related to 
the neuromuscular pathology. (B. B. Schlan- 
ger) 


Laparrague, L. Le pharynx vocal. (The 
vocal pharynx.) Rev. Laryng., Bord., 78, 
1957, 69-81. 

The author cites evidence and elaborates 
the theoretical basis for the importance of 
the pharynx in voice production. (R. Gold- 
stein) 


Vanert, E. and Harma, R. Simple fibromas 
of the pharynx. Acta Otolaryng., 47, 1957, 
536-539. 


Phonetics 


Karres, A. K. Palatal pressures of the tongue 
in phonetics and deglutition. J. Pros. Den., 
7, 1957, 305-317. 


‘The objectives in this study are to meas- 
ure quantitatively, by electronic means, 
under predetermined vertical dimensions of 
occlusion (1) the palatal pressures of the 
tongue in the pronunciation of select palato- 
lingual speech sounds, and (2) the palatal 
pressures of the tongue in the act of swal- 
lowing saliva. It was found that compensa- 
tory tongue changes resulted not only in 
changes of the magnitude of palatal pres- 
sures, but also in the time interval in which 
those pressures were applied. The optimum 
pressures were obtained with the correct 
vertical dimension of occlusion.’ (Author’s 
precis) 


Lisxer, L. Closure duration and the inter- 
vocalic voiced-voiceless distinction in Eng- 
lish. Language, 33, 1957, 42-49. 


Three experiments are described which 
involve [p-b] combinations. The purpose is 
to determine whether the difference in 
duration of closure for these sounds as ob- 














served in spectrograms has differential cue 
value. The results of the experimentation 
suggest that closure-durational differences 
are important in the voice-voiceless stop 
distinction in the type of context studied. 
(H. J. Oyer) 


Pike, K. L. Abdominal pulse types in some 
Peruvian languages. Language, 33, 1957, 30- 
35. 


The author suggests that study of ab- 
dominal pulse types makes possible another 
way of discussing some of the inter and 
intra language differences. It is implied 
that phonological units larger than the 
phoneme must be taken into consideration 
in linguistic analysis. (H. j. Oyer) 


Phonics 


Herr, S. E. Phonics clinic. Instructor, 66 
(9), 1957, 35-38. 


In addition to presenting information on 
phonics, the author outlines a sequence of 
phonics activities and offers a developmental 
program of phonics teaching. (B. B. Schlan- 
ger) 


Pitch Discrimination 


Tuurtow, W. R. and Bernstein, S. Simul- 
taneous two-tone pitch discrimination. J. 
acoust. Soc. Amer., 29, 1957, 515-519. 


‘The frequency separation between two 
simultaneously sounding tones necessary to 
give perception of two pitches has been 
investigated. Frequency levels of 200, 1000, 
4000, 6000, and 10000 cps were used. For 
the two-ear condition (where one tone was 
led to one ear, the other tone to the other 
ear), no striking differences were found 
between results at sensation levels of 10, 30, 
and 50 db. When both tones were led to the 
same ear, results tended to approach the 
two-ear situation when masking and inter- 
action effects were minimized. The relation 
of the two-ear results to localization is dis- 
cussed. Finally special phenomena are de- 
scribed which arise when two low fre- 
quencies, related by simple multiples, are 
used in the two-ear situation.’ (Authors’ 
precis) 


Pitch Rating of Vowels 


Harsoxp, G. J. Pitch ratings of voiced and 
whispered vowels. USN School Aviat. Med. 
Rep., 67, Feb., 1957. 
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The problem was to investigate listener 
judgments of voiced and whispered vowels 
in an effort to compare the relative pitch of 
voiced and whispered speech. The results 
are said to indicate, at lease for those vowels 
that showed significant differences, that 
tonality may not be the sole determinant of 
listeners’ pitch judgments. The hypothesis 
is advanced that the relative pitch of vowels 
is not independent of the vowel itself. (J. C. 
W ebster) 


Postlaryngectomy Rehabilitation 


Luevers, O. W. Evaluation of postlaryngec- 
tomy rehabilitation programs. Arch. Oto- 
laryng., Chicago, 65, 1957, 572-574. 


The author discusses reasons for failure 
in the rehabilitation of laryngectomees and 
recommends a team comprised of the 
laryngologist, the speech pathologist or 
esophageal voice teacher and the psycholo- 
gist to protect against failure through proper 
examination and program planning. (J. M. 
Palmer) 


Prosthedontia 


Kesster, H. E. Phonetics in denture con- 
struction. J. Amer. dent. Assn., 54, 1957, 
347-351. 


Some of the dental factors associated with 
complete and partial dentures in their rela- 
tion to phonetics are discussed. The author 
advocates the use of a tape recorder as an 
important adjunct to a prosthodontist’s 
equipment. The observation is made that 
those patients whe speak a language other 
than English have less trouble phonetically 
with their dentures. The mechanics of 
speech production is illustrated for the 
English alveolingual sounds [n, l, t, d, s, z] 
and the foreign linguadental sounds [n, |, t, 
d, s, z]. (A. K. Kaires) 


Matson, T. S. Nonobstructing prosthetic 
speech aid during growth and orthodontic 
treatment. J. Pros. Den., 7, 1957, 403-415. 


The construction of an obturator and 
speech appliance is described. Emphasis is 
given to the anatomic structures and their 
relation to the parts of the appliance. A 
movable, replaceable disk on the speech 
appliance provides for ease of adjustment 
during growth, development and treatment. 
(A. K. Kaires) 
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SitverMAN, M. M. Determination of vertical 
dimension by phonetics. J. Pros. Den., 6, 
1956, 465-471. 


A speaking method is described to deter- 
mine the closest speaking space in patients 
with natural dentition, in those with arti- 
ficial dentures and in those patients without 
any records or dentures. The pronunciation 
of [s] is used to indicate the closest speak- 
ing space. The author describes the closest 
speaking space as the distance between the 
lower centric occlusion line and the upper 
closest speaking line. This space is the 
measurement for vertical dimension. The 
measurement is verified by repetition, by 
the pronunciation of other sibilants and by 
rapid reading. The measurement of the 
closest speaking space is reproduced in the 
dentures 


complete thereby incorporating 
the proper vertical dimension. (A. K. 
Kaires) 


Psychogenic Deafness 


Getz, S. B. Theoretical note on some types 
of psychogenic deafness, i.e., central, con- 
ductive, perceptive. Acta Otolaryng., 47, 
1957, 491-495, 


The author attempts to explain how vari- 
ous children, without organic difficulty, 
can ‘imitate’ audiometric patterns of organic 
nerve deafness. He posits the thesis that the 
nature of the psychogenic deafness is de- 


fined by the emotional needs of the in- 
dividual; that types of psychogenic deaf- 
ness ‘ . follow the dynamic rules of 


psychosomatic symptoms rather than the 
stable patterns of organic deficiency.’ (D. A. 
LaRusso) 


Retardation 


CoL_eMAN, R. W. and Province, S. Environ- 
mental retardation (hospitalism) in infants 
living in families. Pediatrics, 19, 1957, 285- 
292. 


Schizophrenic Children 


E1senserc, L. The course of childhood 
schizophrenia. Arch. Neurol. Psychiat., 78, 
1957, 69-83. 


The author reviews outstanding efforts 
made by workers in psychiatry on the prob- 
lem of schizophrenia. He states that approx- 
imately one-fourth of the cases can be ex- 
pected to attain good social adjustment dur- 


ing adolescence, one-third will deteriorate 
and the remainder will fluctuate about a 
marginal level. Language function is said 
to be an important variable in achieving a 
fair to good social outcome. (H. J. Oyer) 


Goxprars, W. Receptor preferences in 
schizophrenic children. Arch. Neurol. Psy- 
chiat., 76, 1956, 643-652. 


A descriptive summary is given of recep- 
tor behavior of early --school- -age schizo- 
phrenic children. The children exhibited 
auditory and visual avoidance or inattention 
as well as exaggerated use of contact recep- 
tors. The schizophrenic child attempts to 
exclude perceptual experience and behaves 
as if overcome by confusion and disorienta- 
tion. (J. J. O'Neill) 


Signal Detection 


Green, D. M., Birpsatt, T. G. and Tanner, 

. P., Jr. Signal detection as a function of 
signal intensity and duration. J. acoust. Soc. 
Amer., 29, 1957, 523-53 

‘The object of this study was to deter- 
mine how signal amplitude and duration 
effects the detectability of a pure tone 
partially masked by random noise. If signal 
duration and amplitude are considered two 
dimensions in a space, the sady attempted 
to determine the surface cf detectability in 
this space. To accomplish this task three 
experiments were conducted with the same 
observers in each experiment. In the first 
experiment signal duration was held con- 
stant while amplitude was varied. In the 
second experiment signal energy was held 
constant while various pairs of values of 
signal duration and amplitude were tested. 
Finally, signal amplitude was held constant 
while signal duration was varied. A three 
parameter equation was determined which 
provided a reasonable fit to this surface of 
detectability in the plane of signal amplitude 
and duration. The equations are consistent 
with the data of previous research in this 
area. Finally, a comparison of the results 
and the predictions generated by a simple 
filter model is discussed.’ (Authors’ precis) 


Speech Communication 


Totnurst, G. C. The effects of disrupting 
the simultaneity of visual-eural communica- 
= channels to a speaker. USN School 

Aviat. 


Med. Rep., 66, Dec., 1956. 











Forty-eight speakers received the messages 
they were to impart to listeners in a face- 
to-face situation. The aural channel was 
delayed 0.23 second from that of the visual 
presentation for 24 of the speakers. This 
experiment showed that when speakers re- 
ceive material they are to impart to groups 
of listeners from a reader whose aural 
signals are not in synchrony with his facial 
gestures, the resultant speech to the listen- 
ers is as intelligible and has the same sound 
pressure level as the speaker’s speech, but is 
significantly longer in duration. (J. C. Web- 
Ster) 


Speech Education 


Butter, K. Even the stalwart stumble. Edu- 
cation, 77, 1956, 108-111. 


The author addresses herself to the ele- 
mentary school teacher, recommending 
ways in which speech awareness and speech 
improvement may be effected and conflicts 
resolved through proper speech hygiene. 
(V. 1. Roe) 


Speech Maturation 


Situ, M. Relation between word variety 
and mean letter length of words with 
chronological and mental ages. J. Gen. 
Psychol., 56, 1957, 27-43. 


Records of the conversations of 97 pre- 
school children were analyzed in terms of 
500 word samples. The results of the anal- 
yses indicated that for each age level from 
two to five years there was an increase in 
the number of different words over that of 
preceding age levels. Letter length showed 
only a slight increase with age. It appeared 
that MA was the most important factor in 
determining word variability. To further 
determine the effects of age on word vari- 
ability and the length of words, analyses 
were made of samples of the writings of 
two older women. These analyses were said 
to indicate that increases in word variety 
and length hold up until past 60 years of 
age. (J. J. O’Neill) 


Speech Problems in Polio 


Bosme, J. F., Goates, W. A. and Nettson, 
M. A. Mechanisms of disability of speech 
resulting from poliomyelitis. Ann. Otol., 
etc., St. Louis, 66, 1957, 67-85. 
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A number of special speech problems in- 
volved in poliomyelitis-based disabilities are 
covered. Evaluation and therapeutic aspects 
of the following areas are discussed: de- 
ficiency of respiration, abnormal laryngeal 
function, suspension impairment of the 
tongue, hyoid and larynx, patency of the 
palatopharyngeal isthmus and deficiency of 
lingual articulation. A general discussion 
also emphasizes the complexities involved 
in physiological disabilities and their con- 
comitant psychological problems. Of note is 
the role which the therapist should play in 
preparing the patient to deal objectively 
with his limitations. (C. N. Hanley) 


Speech Reading 


SaLttzMaNn, M. Factors in learning speech- 
reading. Arch. Otolaryng., Chicago, 65, 
1957, 425-427. 


Teaching the Deaf 


Brinnon, D. M. Personality characteristics of 
rubella deaf children: implications for 
teaching of the deaf in general. Annals of 
the Deaf, 102, 1957, 264-270. 


Mirra, A. C, Auditory training for the 
deaf. Deaf in India, 8(3), 1956, 1-8. 


Rajya, K. C. K. Social adjustment of the 
deaf child and the adolescent. Deaf in 
India, 8(3), 1956, 23-30. 


Verbal Behavior 


GorrtscuaLk, L. A., Guesser, G. C. and 
Hampnripce, G., Jr. Verbal behavior analysis. 
Arch. Neurol. Psychiat., 77, 1957, 300-311. 


The investigators test content and form 
variables in speech that are relevant to per- 
sonality adjustment and explore differences 
in language patterns in neurotic and psy- 
chotic reaction types. Eleven psychiatric 
in-patients and eleven subjects not hospi- 
talized for mental illness talked for five 
minutes without interruption. Two methods 
of eliciting verbal responses were employed: 
one simulated the clinica! interview and 
the other simulated the projective test situ- 
ation. A difference was noted in the rate of 
speech per minute between groups. The 
non-hospitalized group showed no signifi- 
cant trend in variations in rate of speech 
per minute for either type of five minute 
verbal sample whereas the hospitalized 
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group showed a significant downward trend 
for both verbally and visually induced 
speech samples. (H. J. Oyer) 


Voice Disorders 


Garve, E. J. Un cas de dysphonie fonc- 
tionelle d’origine corticale. (A case of 
functional dysphonia of cortical origin.) 
Rev. Laryng., Bord., 78, 1957, 31-37. 


After two cerebral vascular accidents, a 
55-year-old patient showed defects in voice 
as well as in perceptive abilities. Weakness 
in speaking voice, loss of singing voice and 
laryngeal hypotonia as well as some diffi- 
culties in linguistic comprehension argued 
for a bilateral cortical lesion more marked 
in the left temporal region, as well as a sub- 
cortical lesion in the region of the corpus 
striatum. An immediate post-mortem exam- 
ination grossly confirmed the sites of the 
lesions. (R. Goldstein) 


HorMANN-Sacuez, R. and Axsirreccta. Les 
asomatognosies dans les troubles de la voix 
et de la parole (Asomatognosias in voice 
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and speech difficulties.) Rev. Laryng., Bord., 
78, 1957, 169-178. 


Many vocal problems commonly desig- 
nated as functional laryngopathies would 
be more appropriately labeled ‘phonatory 
apractognosias.’ Patients in this category 
often manifest disturbances of body scheme 
(asomatognosia) in formal tests and often 
show abnormal electromyograms from the 
pharynx and larynx. Therapy in these cases 
should be directed toward somatognosic re- 
education: re-education of kinesthesia, tac- 
tile sensations, spatial concepts and articula- 
tion. (R. Goldstein) 


Penna, G. Traitement psychothérapique des 
dysphonies de la puberté. (Psychotherapeu- 
tic treatment for dysphonia of puberty.) 
Rev. Laryng., Bord., 77, 1956, 1029-1037. 


Many disturbances of voice during 
puberty are not necessarily accompanied by 
serious endocrine disorders. Such dysphonias 
have been successfully treated with judicious 
use of recordings as the principal tool. The 
authors claim immediate and permanent 
success in most cases. (R. Goldstein) 





News And Announcements 


Significant Trends 
in the Professions 


At the International Voice Conference 
dealing with laryngeal research, physiology 
and therapy held in May, 1957, at North- 
western University, Mr. W. E. Gould, 
President of the William and Harriet Gould 
Foundation, announced an annual award 
for outstanding research in the field of 
laryngology. First recipient of this award 
was Dr. K. Faaborg-Andersen of Copen- 
hagen for his electro-niyographic studies of 
internal laryngeal muscles in humans. 


D. E. Morley, Associate Professor of 
Speech, University of Michigan, is the fifth 
United States Speech Specialist to go to 
Norway on a Fulbright grant. Professor 
Morley delivered four lectures in Bergen, 
Norway, and spent the past academic year 
in Oslo where he had his headquarters in 
the Norway State Hospital. Reporting on 
the status of speech therapy in Norway, 
Professor Morley mentioned that there is 
a specialized public school for children with 
speech defects which has been operating 
for nearly 40 years. 


Mrs. Lillian Anderson, formerly with the 
Cerebral Palsy Mobile Unit of the Cali- 
fornia Elks Association, has been visiting 
various treatment centers for the speech 
handicapped in Paris, France. She reports 
that, at present, there are no facilities for 
speech correction on either the grade school 
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or the high school level in France. Patients 
with speech disorders are treated either in 
hospitals or by means of private practice 
throughout the country. Patients are di- 
rected to the treatment centers by their 
physicians, according to the specific diag- 
nosis. There is a special service devoted 
exclusively to adult aphasics, another one 
for cleft palates and still another for chil- 
dren with language disorders due to emo- 
tional problems. Mrs. Anderson is working 
under the supervision of Dr. Hindermeyer, 
who has a complete staff of an occupational 
therapist, several physical therapists and a 
psychologist at the Enfants Malades Hos- 
pital in Paris. There is also an in-patient 
service for cerebral palsy children. Mrs. 
Anderson states that the student training 
program consists of an intensive study 
handled jointly by the Faculty of Medicine 
and the Faculty of Letters at the Sorbonne. 


‘Folia Phoniatrica, the international Jour- 
nal of Speech Pathology, appears quarterly 
and contains articles in English, French and 
German with summaries of each article in 
each of these three languages. The publish- 
ers are prepared to supply this periodical to 
members of the ASHA in the United States 
at a reduced rate of $6.90 per annum, in- 
stead of $8.45, if a sufficiently large number 
is interested in the offer. Those already sub- 
scribing would have the benefit of the 
reduction also. For subscriptions write to 
S. Karger A. G., Arnold Bocklinstrasse 25, 
Basel, Switzerland. 


News and Announcements 


For the past two years, with a grant 
from the Hogg Foundation, Texas Christian 
University’s Speech Clinic has conducted 
research in the area of acquisition of func- 
tional speech by the trainable retarded 
child. The Fort Worth Women of Rotary 
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have granted the project $1,200, permitting 
extension of the work for two additional 
years. Dr. E. L. Pross and Mrs. Dorothy 
Bell will supervise the work. 


Establishment of two fellowships in 
Audiology and Speech at Northwestern 
University is announced by the American 
Hearing Society, its member agency, the 
St. Paul Hearing Society, and Northwestern 
University. The new training program will 
be geared to preparing qualified persons for 
work in local hearing societies. The fellow- 
ships, made possible by a bequest from the 
Myers Foundation of St. Paul, Minnesota, 
are to be known as The Reine Humbird 
Myers Fellowships. Each fellowship will 
pay $3,000 a year for two years. Applicants 
may write to Crayton Walker, executive 
director, American Hearing Society, 1800 
H St., N. W., Washington 6, D. C., or to 
Dr. Raymond Carhart, School of Speech, 
Northwestern University, Evanston, Illinois. 


Paul Moore, Ph.D., and Hans Von Leden, 
M.D., of Northwestern University Medical 
School, Chicago, Illinois, were awarded the 
Silver Robot at the III International Con- 
gress for Specialized Cinematography in 
Rome, Italy, for the Film, “The Larynx and 
Voice, which shows a new method of 
studying laryngeal functions, permitting the 
early discovery of disease in that area. The 
film was produced at the Voice Research 
Laboratory of Northwestern University 
Medical School under a grant from the 
William and Harriet Gould Foundation, a 
Chicago foundation for medical research. 


\ federal training grant of $30,000 has 
been awarded for the fourth consecutive 
year to the Cleveland Hearing and Speech 
Center. George Fortune, Director of the 
Center, will direct the training of ten stu- 
dents for administrative positions in the 
hearing and speech field. 


The Fourth Postgraduate Course in 
Esophageal Speech and Organic Voice Prob- 
lems, University of Miami School of Medi- 
cine, will take place June 16-27, 1958. Spe- 
cialists in otolaryngology, physical medicine 
and rehabilitation and speech therapy are 
eligible to apply. Government traineeships 
valued at $250 each (tuition and traveling 
expense) are available. Applicants write: 
Dr. Homer F. Marsh, Dean, University of 


Miami School of Medicine, Coral Gables, 
Florida. 


Meetings Announced 


American Association for Cleft Palate 
Rehabilitation, St. Francis Hotel, San Fran- 
cisco, California, April 24-26, 1958. 


International Association of Logopedics 
and Phoniatrics, London, England, August 
17-22, 1959. For information write Peggy 
Carter, L.CS.T., 46 Canonbury Square, 
London, N. IL. 


New Materials 


‘Stuttering: Therapy in Action, the pro- 
ceedings of a session of the Thirty-Second 
Annual Convention of the ASHA has been 
published and reprints may be ordered 
from the  Secretary-Treasurer’s office, 
Speech and Hearing Clinic, Wayne State 
University, Detroit 2, Michigan. Price 
$1.00. 





The Encyclopedia of American Associa- 
tions is published by the Gale Research 
Company which announces the release of a 
supplement including nine hundred national 
associations, societies, organizations and 
labor unions. Each listing includes the na- 
tional headquarters, executive secretary, 
number of members, founding date and a 
brief description of the activities and pur- 
pose. The directory, including the new 
supplement, is priced at $15.00 and is avail- 
able from the Gale Research Company, 1116 
Book Tower, Detroit 26, Michigan 


‘Getting the Most out of your Audi- 
ometer’ is a new bulletin published by the 
Allison Laboratories, Inc. The article gives 
information on how to check an audiometer 
for proper operation and is of value to any 
user a an audiometer, regardless of the 
make involved. The Allison Laboratories 
will send a copy to anyone who requests it, 
without obligation. Write Allison Labora- 
tories, Inc., Electronic Developments, 14185 
Skyline Drive, La Puente, California. 


‘Is your Child Beginning to Stutter?’ is a 
brochure for parents written by Miss Elvena 
Miller, Supervisor of Speech Correction, 
Seattle, Washington, 


Public Schools. A 





bibliography of helpful reading for parents 
is included. Write Miss Elvena Miller, 
Seattle, Washington, Public Schools. 


A thirty-minute sound-color movie en- 
titled ‘Children with Cleft Palates’ has been 
completed and is available for rental or 
purchase through the Audio-Visual Center 
of the University of Michigan. The film 
presents a program of speech development 
for children born with oral clefts and is 
designed for showing to both professional 
and lay groups and is particularly adaptable 
for showing to parents of cleft palate chil- 
dren. 


‘The Joy of Listening’ is a new film on 
hearing conservation produced by the 
Hearing Conservation Section and the Edu- 
cation Section of the Michigan Department 
of Health. Designed for the general public, 
the film briefly discusses the importance of 
hearing and communication; then it shows 
a modern hearing conservation program and 
what it accomplishes. The film is a 16 mm, 
black and white, sound film of television 
length—13 minutes. For information re- 
garding preview or purchase, write to 
Courtney D. Osborn, Chief, Hearing Con- 
servation Section, Division of Maternal and 
Child Health, Michigan Department of 
Health, Lansing 4, Michigan. 


‘The Case of Jim’ is a standard 12-inch 
unbreakable vinylite record, 33 1/3 RPM, 
the verbatim recording in therapeutic coun- 
seling with a speech-handicapped young 
man. A booklet, intended for class use, is 
available as an adjunct to the record; it 
contains all of the verbatim material on the 
record and also a section on personality 
and adjustment. The counselor is Dr. Julius 
Seeman, Professor of Psychology at George 
Peabody College for Teachers. The price of 
record and booklet is $5.50, plus postage. 
Write to: Educational Test Bureau, 2106 
Pierce Ave., Nashville, Tennessee 


‘A Handbook for Speech Improvement, 
Kindergarten—Grades One to Six’ was 
prepared by The New England Speech As- 
sociation Committee on Speech Education 
in the Elementary Schools. It was designed 
to give the classroom teacher some special 
suggestions and materials for teaching chil- 
dren to use voices which are pleasing, ex- 
pressive and easily heard, to articulate 
speech sounds clearly and to enjoy sharing 
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their own ideas in discussions. New England 
Speech Association, c/o Boston University 
Speech and Hearing Center, Boston, Massa- 
chusetts. 


Graduate Assistantships, 
Fellowships and Scholarships 


Training Fellowships. Vanderbilt Univer- 
sity School of Medicine. Programs leading 
to the Master of Science degree in speech 
correction, audiology or teaching of hear- 
ing-impaired children. Fellowships pay tui- 
tion and monthly stipend of $100.00-$130.00 
for twelve months. Address: Forrest Hull, 
The Bill Wilkerson Hearing and Speech 
Center, 2109 Garland Avenue, Nashville, 
Tennessee. 


Clinical Assistantships. Speech and Hear- 
ing Clinic, Pennsylvania State University. 
Twenty hours per week: stipends of $1,206, 
$1,305, and $1,404 for regular school year, 
waiver of tuition fees, may enroll for 10 
credits per semester. Ten hours per week: 
stipends of $603, $652 and $702 for regular 
school year, waiver of tuition fees, may en- 
roll for 13 credits per semester. Address: 
E. T. McDonald, Director, Speech and 
Hearing Clinic, Pennsylvania State Uni- 
versity, University Park, Pennsylvania. 


Clinical Assistantships. Purdue University. 
Starting February, Summer or September. 
Twenty hours per week of clinical assis- 
tance: $1,700 for regular school year (10 
months); $2,040 for calendar year (12 
months); waiver of tuition fees. Student 
may enroll for 10 hours of graduate course 
work per semester. Ten hours per week 
clinical assistantships also available. Student 
may enroll for 14 hours of graduate course 
work per semester. Address: M. D. Steer, 
Speech and Hearing Clinic, Purdue Uni- 
versity, Lafayette, Indiana. 


Research Assistantships. Purdue Univer- 
sity. Starting February, Summer or Sep- 
tember. Twenty hours per week of research 
assistance on U. S. Office of Education re- 
search project involving development and 
evaluation of clinical methods for mentally 
retarded: $1,500 for regular school year 
(10 months) or $1,800 for calendar year 
(12 months); waiver of tuition fees. Stu- 
dent may enroll for combination of full 
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course load with research. Address: M. D. 
Steer, Speech and Hearing Clinic, Purdue 
University, Lafayette, Indiana. 


Teaching Assistantships. Department of 
Speech, Purdue University. Starting Febru- 
ary or September, half-time. Teach two 
sections of Principles of Speech, serve as 
drill-master for several sections of remedial 
voice and articulation drill course or serve 
as clinician in the Speech and Hearing 
Clinic: $1,700 for the academic school year 
(10 months); waiver of tuition fees. Student 
may enroll for 10 hours of graduate courses 
per semester. Address: M. D. Steer, Speech 
and Hearing Clinic, Purdue University, 
Lafayette, Indiana. 


Special Announcement 


The International Congress on the Educa- 
tional Treatment of Deafness to be held at 
the University of Manchester, England, 
from July 15-23, 1958, is being organized 
with the approval and support of the Coun- 
cil of the University, with financial help 
from the Ministry of Education, the Na- 
tional College of Teachers of the Deaf and 
the Rathbone Trustees with the co-opera- 


tion of the British Council and the Alex- 
ander Graham Bell Association for the 
Deaf, Inc., Washington, D. C. 

The Congress is being planned to bring 
together educators, audiologists, otolaryng- 
ologists, pediatricians, medical officers and 
educational psychologists to consider and 
discuss, for the future development of their 
work, the significance of the results of 
modern research on problems of deafness in 
childhood. 


Arrangements are being made to offer 
accommodation to members of the Congress 
in University Halls of Residence. The cost 
of this type of accommodation is expected 
to be about £1. 2. Od. per day, including 
bed, breakfast and dinner. The University 
Refectory will be available for meals during 
each day. 

For those who wish to do so, arrange- 
ments will be made to visit audiology clinics 
and special schools in London, Oxford and 
other places. It is also planned to organize 
tours to places of interest. 


Forms of application for membership in 
the Congress will be supplied upon request 
to Professor A. W. G. Ewing, Department 
of Education of the Deaf, The University, 
Manchester 13, England. 
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